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END MILLS FOR MODERN PRODUCTION 





Aircrart production re- 
quires the use of all types 
and sizes of end mills. Putnam 
manufactures a most com- 
plete line (over 800 standard 
items) for nearly every end 
milling operation. Speedy de- 
livery of the Putnam End Mills 
you may require quickly— 
from distributor and factory 
stocks. Call your Putnam 
Distributor today! 
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THE Right TOOL STEEL 


For your Yudéutdual REQUIREMENTS 


Send for 
THIS 
BOOKLET 


Complete shop data on the prop- 
erties, uses, forms, sizes and 
methods of handling every mem- 
ber of the extensive Allegheny 
Ludlum family of Tool Steels— 
170 pages, handily pocket-sized 
and indexed for easy reference. 
Write for it today—on your com- 
pany letterhead, please. 


ADDRESS DEPT... .. TD-56 


O more using a tool steel 
that merely comes close 

to your actual requirements. 
Now you can select the steel 
that fits each of your needs 
exactly—gives you better, faster 
performance or longer tool life. 
There’s sharp emphasis on 
cost-reduction today—and in 
the broadly varied line of 


LLEGHENY LUDLUM 


Allegheny Ludlum Tool and 
Die Steels you'll find a type 
to fit each one of your machine 
operations like a hand in a 
glove —the right tool steel that 
can save money for you. ®@ Ir 
doesn’t cost a thing to let our 
Service Engineers check your 
tooling setups with you—why 
not call us in? 


Offices 


_ Secenlay Sleeld - EXCLUSIVELY 





“RHARDSTEEL” DRTLLS 


DIRE EVR DINED STs absS 
/ 


a 


““HARDSTEEL” Drills, Tool Bits and Special 
Tools are solving many ti roblems. 
Write for your free copy of t ST’ 

Dperators Manual. Also inquire about 
“HARDSTEEL” as a metal for special parts 
that must meet unusual conditions of service. 


To get best results from your “HARDSTEEL” drills use a 
coolant wherever possible. Advantages are 

Faster drilling No discoloration 

Clean hole with no extrusions Longer life between grinds 

Less skill needed Greatly reduced chance of breakage 
No tempering or cracking of work piece More, better work from each drill 


BLACK DRILL CO., Division of BLACK INDUSTRIES 


1370 EAST 222nd STREET CLEVELAND 17, OHIO 
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Controlled Circulation—CBI Coverage 
Tool & Die Journal is published monthly 
for those industry key men who constitute, 
in each plant, the Cycle of Buying Influence 
—CBI—and who are responsible for the 
design, manufacture and use of production 
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UNRETOUCHED PHOTO ETCHED CUTAWAY 
HOLO-KROME SOCKET HEAD CAP SCREW 





Exclusively Holo-Krome! Continu- 
ous Fibres running from end to 
end—uninterrupted, unbroken and 
unsevered! Accomplished exclu- 
sively by the Holo-Krome patented 
method of Completely Cold Forging 
and sold through Holo-Krome In- 
dustrial Supply Distributors under 





INTERNAL WRENCHING the registered trade mark name 
[fey “FIBRO FORGED” Socket Screws 
be ... Specify “Holo-Krome” and get 
\frc these guaranteed unfailing per- 
it~. . . THE BETTER formance Socket Screws. 
FASTENING METHOD 
i ent THE HOLO-KROME SCREW CORP. 


Hartford 10, Conn., U.S. A. 


HOLO-AROME 
fibre forged 





INTERNAL 
‘ SOCKET (< SCREWS 


WRENCHING 
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Star Is Now 


Keller Equipped 


for quick, accurate, automatic contour and profile milling of 
blanking, trimming and piercing dies and punches; extrusion 
dies; forging and die casting dies; plastics molds: gages: cams 
and templates. 


This Keller machine, the largest in a contract tool and die 
shop in this area, will produce your tooling requirements from 
models or machine the most intricate shapes and forms. 


Write us today and include blueprints for quotations and 
delivery schedule. 


Founded in 1902 


“eT STAR A 


DESIGNERS AND MANUFACTURERS MACHINE & TOOL COMPANY 
OF DIES - JIGS - FIXTURES +» GAGES 
SPECIAL MACHINERY 9320 Woodland Ave ¢ Cleveland 4, Ohio 


Phone GArfield 2060 Pca 
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@ Ti Is of standard KRW Hydraulic Arbor Presses 
LOWER can now be power equipped for production use by adding 
the new KRW Power Units. These units... either air-oil 
} or motor-driven,.. are available for 25, 50, 60 and 75-ton 
KRW standard presses. When power equipped, and utiliz- 
ing simple, inexpensive dies, oes standard presses are 
adaptable to a great many bending, forming, stamping and 
. 2 Straightening operations... relieving heavier and 
RAISE more expensive equipment for other work. Either 
pe power unit is easily attached to the press. 
Adding the unit in no wise affects the famous 
KRW two-speed hand pumping feature ... press 
can still be hand-operated. Study the specifica- 
tion table shown here in terms of your work- 
pressure and motor needs. Give us the serial 
number of your KRW press and electric current 
requirements and we will quote you _ and 
quick-delivery date. Put your idle or infrequently ¢ 
used K RW hand-operated Arbor Presses to wor 
where they will pay big dividends ... on your 
production line. 






































THIS IS THE NEW 
KRW MOTOR-DRIVE 








THIS IS THE NEW KRW 











AIR-OIL DRIVE THAT Fits THAT FITS 
STANDARD KRW KRW HAND OPERATED 
HAND OPERATED PRESSES PRESSES 





[ avaiwaste TONNAGE PRESSURES 
25-50-60 TON PRESSES 


















































i AIR PRESSURE | 7 AIR CYLINDER || 9 AIR CYLINDER 

“2 Ot [ie Ou 2 O« | 1%" OF 

; 100 TO 200 Cylinder | Cylinder || Cylinder | Cylinder 

| POUNDS 10 to 22] 14 to | 17 to 35] 23 to 47 * SEND FOR NEW 

ne eH .~ CATALOG... IT WILL 

SAVE YOU MONEY! 

j 75 TON PRESS 

| et te a 

f AIR PRESSURE } 9° AIR CYLINDER K. R. WILSON, 215 Main St., Buffalo 3, N. Y. | 
100 TO 200 2" Oil Cylinder | 1%" Oil Cyhnder Please send me complete information on 18 
POUNDS 25 to 51 Tons | 33 to 68 Tons | C) KRW Air-Oil Power Units i 








(10 KRW Motor-Drive Power Units 


Serial number of our KRW Press is.... 

















KRW Motor Drive develops up to Full Capacity 
of any KRW Hand-Operated Press. 








Voltage ‘ Cycle . ....Phase.. 





Firm........ 


Address... ... : — . 
* ® City and Zone ..... ee State 


215 MAIN STB 












m EVERY FIXTURE THE OPERATOR WANTS 


2 i Mache Out 


(a 


-\) 


3 
+ 
a a 
_ 
a 
* ; 
B640 HIGH SPEED GRINDING ‘ B643 MOTOR DRIVEN 
ATTACHMENT WORK HEAD 


~~ 


B685 RADIAL GRINDING B642 LARGE SENSITIVE 
FIXTURE WORK HEAD 


= * 
B647 TAP GRINDING A642 SMALL SENSITIVE 
FIXTURE WORK HEAD 






RKuock-Oul Engincers have made available more 
time-tested grinder fixtures than has any other 
manufacturer. If it can be done—it can be done 
more easily and economically on a K-O Grinder. 


Model B600 Single 
Speed Universal Tool 
Grinder. 


Write Knock-Out at Aberdeen 
for booklet No. 31-46 


SEE YOUR DISTRIBUTOR 


3G 2 LEEICOMPANY, 
| ABERDER), SOOVD DAWA 


Manufacturers of fine tools and 
equipment for over thirty years 
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TOOL OF 
IOOI USES 





Reg. U.S. Pat. OF 


"iGHT WEIGHT CHAM? 


It’s quick, it’s deft, it’s conven- 
iently small, yet the Handee Tool packs a ter- 
rific wallop! 


Handee is the original, single hand controlled, 
electrically driven tool—and it’s the finest to- 
day. It can be used at the bench or carried 
right to the job. It reaches hard-to-get-at 
places on machinery, touches up perishable 
tools, grinds dies, chip breakers on 
broaches, removes burrs, etc. Runs 
at a cool 25,000 r.p.m. AC or DC. 
Wt. 12 oz. 


Combined with its accessories and 
exclusive attachments, the Handee 
Tool performs more operations 
with greater accuracy than any 
other portable electric tool at any 
price. 


PRECISION ATTACHMENTS. Fit 
Handee only. Offhand carving, routing, 
shaping is exact as to depth of cut, ac- 
curacy of line. Indispensable to pattern 
shop. Set of 6, postpaid, $7.95 


HANDEE KIT— Strong, compact steel car- 
rying case holds the Handee Tool and a 
complete assortment of accessories. Post- 
paid, $27.50. Handee with 7 accessories 
only, $20.50 





CHICAGO ACCESSORIES 
FIT ANY POWER TOOL 
The Most Complete Line Available. 
Over 500— All Finest Quality. The 
Right One for Every Job! 











WRITE FOR 64-PAGE CATA 
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WITH THESE ATTACHM ENTS 


YOU CAN ASSIGN MORE JOBS 


TO YOUR CINCINNATI CENTERLESS | 





g What kind of work do you want to 
assign to your CINCINNATI Centerless 
Grinder? Short, single diameter parts? 
Headed parts? Contour shapes? Steel 
bars? Small quantities or millions? Re- 
gardless of the shape, size, or quantity, 
the chances are that you can obtain a 
standard or semistandard CINCINNATI 
attachment designed especially for that 
type of work. And in special cases, 
Cincinnati Application Engineers (who 
have more than 20 years of centerless 
grinding experience at their disposal) 
will be glad to study your problem 
and recommend the most economical 
setup. Feel free to write to us, giving 
complete details. @In centerless grind- 
ing, it’s CINCINNATI FILMATIC for the 
right size of machine and the right 
equipment for the job. 











Type E Feedma 
long runs of thrufeed 
nates manual feeding opé 
One man can operate seveft 
machines equipped with hoppers. 
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Roller Rest for support- 













ing one work while 

Type B Feedmatic Hopper, designed for long runs the other e ground. 
infeed work. Shown on the right of the Made in severd handle 

=is the Automatic Infeed Attachment. work from 25” ingths. 


= 


“ 
Type C Long Bar Attachment for grinding bars Type A Long Bar Attachment for g 
Y2" to 2” in diameter and lengths up to 18 feet. ing bars Ye" to 1%” in diameter, 
lengths up to 21 feet. 






C . = iferless ; 
Grinding Machine. Complete information Type 8 tang, Ser Smaen fer gree 


F 4 “? - : 
is contained in catalog G-456-4. ing bors ¥% to 1%" in diameter and 
lengths up to 8 feet. 


CINCINNATI GRINDERS INCORPORATED 


CIMCIMNMATI 9, OHIO, U.S.A. 
CENTER TYPE GRINDING MACHINES + CENTERLESS GRINDING MACHINES + CENTERLESS LAPPING MACHINES 
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W 
e Asked Several Hundred Users: 


ae 


“V2 


Here Are the 10 Most 
Popular Features 
and Advantages: 


e, giving 


and © accurat 
Multi- 
ti-Purpose SHAPERS 


q wi rigid 
work a a precision finish.” 


ard Safety Device.” 
uwide range of feeds “e speeds: 
and tools.” 


saves time 
“Power rapid traverse o time saver.” / 
White 
| BU 4.0 


nd toot-maker® 


“Lubrig 


neral.” 


5] “Our operate ors 


enthusiastic in ge 
e is big: useful, 


q “yniversal tobl 
time-saving: “ 
q “Quiet, gmooth-running: °° easily adjusted, G 
easy to operate. EN E " A L 
E 
ed Controls.” NGINEERING & MFG. CO 


“Centraliz 
gintenance cost.” 


eakdowns: 


q sqime-saving: resulting 
production costs.” 
PRECISION 
MACHINE 
ay 
SINCE 1917 


small m 
in lower 
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ANUFACTURERS OF 
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A SHAPE FOR EVERY JOB 























Kool-Koting—a new process for toughen- 
ing the surface of cutting tools, now 
enables Danly to offer Tool and Die 
Makers an amazing all-around tool for 
finish work in hardened die steel. Like 
no other tool ever offered, in perform- 
ance, Danly Kool-Kote Rotary Files cut 
hours from the painstaking work of 
finishing on hardened tool and die steel. 

The Kool-Kote process, a bombard- 
ment of electrolytic deposits on the full 
cutting surface of the tool, provides a 
tough outer surface highly resistant to 
abrasion. Kool- Koting increases tool life 
up to 500 percent—makes cutting pos- 
sible on materials where no other like 
tool will perform. 

The tools shown on this page are 
designed to fill every purpose in the tool 
and die shop—there is a shape for 
every job! 

Every tool shown is ground in two 
finishes—30 teeth per inch for faster re- 
moval of stock before semi-finish work 
—50 teeth per inch for semi-finish work 
right up to final touch up. For smooth 
finishing work on dies, a special flute is 
ground continuing across radius—no 
ragged tooth ends to scratch or mar. 


Vp KOOL-KOTED FOR LONGER LIFE 
- CAN’T SCRATCH OR MAR 





sap 


Sets 9-300-2 
9-500-2 approx. 
2% actual size 


This special tool and die maker's set is ideal 
for milling out stock without costly machine 
setup, and other finishing work. These tools 
have !{” shanks—ground 30 teeth per inch 
and 50 teeth per inch. 


’ 
Especially useful for small close work in hard- 
ened tool and die steel, this set comes with 1%" 
shanks, and is ground with 30 teeth per inch 
and 50 teeth per inch. 


Tools can be ordered individually, or in sets. 

Many other sizes and tool shapes are avail-- 

able. Write for Rotary File Pamphlets which 
contain complete information. 

Sets 9-300-1 

9-500-1 approx. 

24 actual size 

2 


DANLY MACHINE SPECIALTIES, INC. 2100 so. 52nd Ave. + Chicago 50. Ill. 
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Modern merchandising owes much of its efficiency 
toa modern production method—Press Production. ™~ 


The Press is ideally suited to the production of 
panels for self-service refrigerators, display count- 
ers, shelving—the many duplicated parts in the 









mechanism of a tabulating cash register. Call Ne 


« MILWAUKEE 2 


In the press departments and Stamping Plants 


of America, Danly Die Sets and Die Makers’ Sup- | alain 
plies are recognized as a necessary part of good o DETRONT Ay hanes Pe 
presswork, because Danly means known depend- e CLEVELAND 14 cecess 
able accuracy. 1550 East 33rd Street 

| «DAYTON 2 


990 East Monument 


DANLY MACHINE SPECIALTIES, Inc.| © ROCHESTER 4 
2100 South 52nd Avenue . Chicago 50, 7". _ scsoisncpeelgataatl 


ores Oestiis 
a PHILADELPHIA a4 
W. Chelten Avenve 
e LONG ISLAND city} 
\ 7-28 37th Street 
4 ip mo-sen aemes & SUPPLY CO. 
890 South Alomedo, Los Angeles / 
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DIE MAKERS SUPPLIES 


= DANLY DIE SETS 


Welded Steel Fatrication 











Equip with 


WITTEK 





Wittek Roll Feeds are being 
used extensively by war plants 
Faster in their large volume produc- 
Safer tion of high quality metal 
Precision Work stampings. The flexibility of 
Wittek Roll Feeds will assist 
these plants in their peace- 
time conversion through their 
adaptability to various jobs. 
Keen competition will demand 
the utilization of equipment to 
its point of highest efficiency. 
If your postwar plans include 
punch press production of parts 
from coiled strip stock—inves- 
tigate now the many possibili- 
ties of Wittek Roll Feeds and 
Reel Stands. 





Write for catalog, prices and 
recommendations 


tutomatic 
WITTEK Sane 
MANUFACTURING CO. AND “ 
4305-15 W. 24th Place, Chicago 23, tll. Qua) ew BOS 





RANGE) 
2 ox. to 2 ton 





2-Dimensional-PANTOGRAPH ENGRAVING MACHINES—3-Dimensional Electric Control DUPLICATORS 
Model Model Model Model Model 
3-2 3.U 3-4 9-JED 15-CED 









Super Speed MILLING MACHINES Manual Contro! DUPLICATORS 
ertical and Universal Head 


Model Model Model Controlled WiLLING \ Model 
8D 84D 9) of STANDARD LiNE—10 types \ 8-DD 
of versatile machines, 20 sizes \ 













Model 
84,D-D 












Cutter Grinders 
Pad 











CHECK SQUARES FOR BULLETINS WANTED; SEND TO US WITH YOUR LETTERHEAD AND TITLE 


[ Bulletin No. 1580; Pantograph Engrav- oO Bulletin No. 1635; Tracer-Controlled [ Bulletin No.1655 
— ing Machines. Electric Arc Etchers. isthe Condensed 


] Bulletin No, 1319; Die and Mold [] Bulletin No. 1317; Accessories and a oe all Gor- 
+ Duplicators. Cutter Grinders. ton Machines; it 


O 


will help you de- 
Bulletin No. 1400; Super-Speed Vertical [—] Bulletin No. 1309; Master Copy Type cide if Gorton can 
Milling Machines “4 for all Pantograph Machines 


Oo 


be of service to 
[DL] Bulletin No. 1800; Precision Automatic [~]_Bulletin No. 1833; Handbook for Auto- you. Includes list 


ype) Screw Machines. matic (Swiss-Type) Screw Machines. of Gorton deal- 
Price $2.50. ers. 


~ ecouee GOWER tcncuime co 
~~, Tracer Controlled Milling 


1201 RACINE STREET + RACINE, WISCONSIN, U.S.A. 
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Are You, too, Paying 


Production costs are not necessarily determined by the 
initial outlay for tools but rather by unit cost of parts 
produced. 

At a recent conference of the National Tool & Die 
Association, the President mentioned one specific instance 
of saving in the production of an airplane part. 


The outlay for tools was increased from $600 to $15,000 
with the result that the cost per part dropped from $7.50 
to $1.15. Since 250,000 units were made, the saving on 
this operation alone was more than $1,500,000. 


This instance is typical of results attained here at 
McKinney. In fact, we regard as the sole reason for exist- 
ence our ability to improve production methods and lower 
costs through improved tooling. 


Being in a different position from that of any one manu- 
facturer, we get a broad general view and are able to 
bring to each problem up-to-the-minute workable knowl- 
edge of most modern equipment, processing methods, etc., 
to the end that the most efficient results are attained. 

























Mc 
TOORENN 


the 
High Cost 


of 
Low Priced 
Tooling? 








McKinney service is playing and will continue to play an ever 
increasing part in offsetting constantly increasing material and 
labor costs and assuring profits despite these difficulties 


We thrive on difficulties. Why not ‘‘toss yours in our lap’'? 

By way of introduction, why not write for this six page colored 
bulletin illustrating and describing highlights of McKinney equip- 
ment, plant facilities and personnel experience? 


Or better yet, let us send a McKinney representative to explain 
the highly specialized nature of our service and how it can aid 
in solving your tooling problems 


If you have something in preliminary sketch or blueprint form, 
mail it in for prompt study and recommendation. No obligation 
will be entailed. 





MeKINNEL DESIGNERS*““BUILDERS 
AD 7 PRECISION TOOLING 


L eM EL Si 92 
yoo cLEV 1673 nent —< 


Tools Dies -Jigs- Fixtures - Special Machine 































ioc TROUBLE-FREE 
DI-S AW 


Product of more than 50 years 
of specialization in the manu- 
facture of band sawing ma- 
chinery thee TANNEWITZ 
24M is the machine that will 
enable you to capitalize to the 
fullest extent on the 
economies of contour 
sawing, inside and 
outside filing and 
polishing. It’s rugged, with 
every detail of construction 
thoroughly proved, — 
TROUBLE-FREE. And it 
carries full 24-inch wheels 
which make for easier, 
straighter sawing. For com- 
plete details write for DI- 
SAW Bulletin. 





er 


Ls 


FRICTION SAWING with Tannewitz 
High Speed Band Saws offers many 
amazing advantages. Write for free 
booklet, 


THE TANNEWITZ WORKS 


GRAND RAPIDS 4, MICHIGAN 
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TO LOWER MILLING COSTS 


Jump at the opportunity to reduce your milling costs by 
utilizing Kempsmith standard attachments. These precision- 
built tools make it possible for you to convert your standard 
milling machine into a special purpose miller, thereby re- 
ducing costs to rock bottom. Kempsmith Attachments, Ar- 
bors and Accessories have long proven their ability to 
handle both delicate tool room jobs and fast production 
runs. They have the same high degree of precision work- 
manship and accuracy characteristic of Kempsmith ma- 
chines for more than 57 years. It will pay you to investigate. 
THE KEMPSMITH MACHINE COMPANY, MILWAUKEE 14, WIS., U.S. A. 





Puctsion Butld . Utling ~MUachtnes Stnce JNSS 


A 3076-1P 
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Are you one of the 69.1%? 





Graph-Mo Steel can help you meet 
today’s demands for closer tolerances 


“WE are planning to work to closer tol- 
erances than before the war.” That’s 
what 69.1% of the plants reported in a 
recent survey by Steel Magazine. 


If you are one of this group, be sure your 
gages are made of Timken Graph-Mo steel. 
The presence of free graphite in its structure, 
in combination with uniformly dispersed, 
diamond-hard carbides, gives Graph-Mo the 
properties necessary for outstanding gage 
performance. 


Graph-Mo steel has remarkable machinabil- 
ity. It offers stubborn resistance to wear. It 






YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


has extreme structural stability. No wonder 
Graph-Mo steel gages have achieved such a 
superior record of accuracy and long service! 


So meet today’s demands for closer toler- 
ances with gages of Graph-Mo steel. And 
if you’d like to know more about Graph-Mo, 
send for our free 48-page booklet, filled 
with valuable information and illustrations 
on the use of Graph-Mo and the other famous 
Timken graphitic steels. Just address a re- 
quest on your firm’s letterhead to Steel and 
Tube Division, The Timken Roller Bearing 
Company, Canton 6, Ohio. 


TIMKEN 


———— 
Qnne 


Specialists in alloy steel—ineluding hot rolled and cold 
finished alloy steel bara—a complete range of stainless, graphitic and 
standard tool analyses—and alloy and stainless seamless steel tubing. 
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oS SMALL GEARS are cut to extremely close tolerances. Each specification, 
however exacting, is executed and inspected with a degree of precision seldom 
equalled in small gear manufacture. Here, every faciluy has been provided for 
speedy, uniform quantity production: 1. Skilled engineers and designers; 2. Modern 
Trained operators; 4. Intensive series of inspections; 


methods and machinery; 3 
men long experienced 


5. All operations under the constant supervision of specialists 
in producing Fractional Horsepower Gears exclusively. That's why G.S. Gears per- 
form so smoothly and dependably for years, and that's why each G.S. Gear measures 
up to the same, exacting specifications. If Small Gears, from 12 to 96 d.p., are an 
important consideration in YOUR plans, for your own best interests, let our organ- 
ization of specialists tackle the job! Consult with our engineers, or write today for 


a copy of the new G.S. catalog bulletin 


Specie 


EVAN Specialties 


EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 








MEMBER OF 











‘ aes 
ACCURATE, COST-SAVING 


PERFORMANCE 
on Work like this — 






FLAT CAM 














Contour Grinding is rapid, economi- 

cal and accurate...with this Baker 

al Model No. 3 Grinder. Performs 

hand grinding which other types of 

grinders won't readily handle. Has 

. vertical reciprocating movement of 

spindle— 34,”. Diamond dresser is 

standard equipment and is quickly 
mounted. 

Capacity, diameter of wheels — 14” 
to 4”. Capacity, face of wheels— 2” - 
214"-3". Diameter of table 18”. Write 
for illustrated circular. 


MODEL 3 


BAKER CONTOUR GRINDER 
BAKER BROS., Inc., Toledo, Ohio 


DRILLING, BORING, TAPPING and KEYSEATING MACHINES 
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ROUNDS 


SECTIONS 
PIPE 





METAL CUTTING BAND SAW 


specifications If you have a variety of metal cutting jobs 
CAPACITY: —bars, rounds, sections, pipe, tubes — it 
Rectangulas . . . . 8” x 16” will pay you to investigate the advantages 
(Special Guides) . . 5” x 24” offered by portable, practical Wells saws. 
ROUNDS: .. . . 8” diameter Simple in design and rugged in construc- 
MOTOR: . . 14 H.P., A.C. of D.C. tion, the Wells No. 8 requires no highly 
SPEEDS: Selective skilled operator or special handling. Power- 


60, 90, 130 feet per minute 


ful, quick-acting vise reduces set-up time 
WEIGHT: Approximately 665 Ibs. 


to a minimum. Gravity feed and automatic 
shut-off make it practical for one man to 
operate two or more Wells saws simultane- 
ously. For production work, your Wells can 
be equipped with the new Wells Wet Cutting 
System for faster cutting and longer blade 
life. Ask for the complete story. Literature 
and quotations on request. 


Products by Wells are Practical 


Wolds METAL CUTTING 
BAND SAWS 


WELLS MANUFACTURING CORPORATION 
31940 ASH STREET, THREE RIVERS, MICH. 
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The “Know How” experience gained over 
this long period is built into every REID 
PRECISION SURFACE GRINDER. 


BECAUSE OF 


DEPENDABLE ACCURACY, 
ECONOMICAL PRODUCTION, 
CONTROLS AT YOUR FINGERTIPS, 


LEADING SHOP MEN EVERYWHERE SAY, 
‘for Close Tolerance, use a Reid!’’ 


Illustrated is the REID Model 2-B 
All-Electric Power-Feed. 


The Reid Model 2-C Hand-Feed also 
is an exceptional machine for tool, 
gage, die and certain production 
grinding. 


MACHINES EQUIPPED FOR WET 
GRINDING IF NECESSARY. 


EXCELLENT DELIVERIES 


Distributors conveniently located in 
all sections 


WRITE DEPT. F 
For Illustrated Bulletin and Prices. 


HEIO BROTH 


IMPANY 


BEVERLY MASSACHUSETTS 
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Get all the facts about 
this new steel. Write 
for descriptive bulle- 
tin just off press! 








A BUYING GUIDE FOR ABRASIVES 


POINT No. 1 


MANUFACTURING RESOURCES 


lt is understandable to anyone in Production that better manulactunng 


resources generally Jead to a supertor product Quality is not to be had for 
the mere wishing. The vast manufactunng facilities of The Carborundum 
Company are known to be an important pat! of the nation’s industial 
picture, and are pointed 10 4s being in! 
and technical progress. Not the least of the reasons for the satisfying, um 
form, and dependable quality of Abrasives by CAKBORUNDUM are the 
spacious, modern, alert and efficient manufacturing {acihnes which pro- 
duce those abrasives. The Carborundum Company, Niagara Falls, N Y. 


he torefront of manutactunng 





A Good Rule for Good Grinding 
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ool 


the modern t 
i 


and stone t utting Ott W heels 
i hold their t for taster, less costly 


more finished uts 


ate 


Long lasting Discs for both flat Mounted wheels, in all standard grits Prats 
and curved surfaces grades, for portable grinding equipment 


All standard shapes are supplied 11 
CARI oe 


nding wheels 


Abrasive for every 
TINT 


ondition gn 





sanding 4n d finishing © 


*** CALL IN CARBORUNDUM 


@ BONDED ABRASIVE @ COATED S S 
S ABRASIVES @ ABRASIVE GRAINS AND COMPOUND: 
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Specify ATLANTIC 


BAND/SAW BLADES 











CONTOUR CUTTING 


TLANTIC SAWS meet all of ATLANTIC'’S special alloy steel in- 


your requirements for a superior sures longer wear and easier welding. 
blade on complicated die and fixture ATLANTIC’S one temper saw for 
radius cutting. ATLANTIC special- all metals reduces stock you have to 
izes in accurate milled and precision carry. Cut to length and welded, 
set teeth, hardened to exact temper. ready for use. Packed in strong At- 
lantic box. Write for new Atlantic 

Catalog. 


Atlantic Saw Mfg. Co. 


INCORPORATED 





Atlantic's strong, practical box, plainly Exclusively Manufacturers of Band Saw Blades 
marked on sides and top. Remains in 
good condition until entire coil is used. 160 Brewery St., New Haven, Conn. 
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These two precision operations illustrate the 
extensive range of applications of the SIP HY- 
DROPTIC-B made possible by its exclusive adapt- 
ability for milling as well as jig boring and 
drilling. On the base plate for a piercing die, 
the milling as well as all the boring operations 
are performed by the HYDROPTIC-B Jig Boring 
and Milling Machine. On the second job, all six 
sides as well as the top surface of the turret 
head are machined in a single set-up, using the 
HYDROPTIC-B equipped with the SIP tiltable 
indexing table. 


Combining hydraulic feeds for versatility and 
optical settings for the highest precision, the 
SIP HYDROPTIC-B Jig Boring and Milling Ma- 
chine will answer your most exacting needs for 
toolroom and production operations. 


SIP JIG BORERS 
RANGE OF TABLE SIZES 
No. 2C . 18” x 10%” 
No. 2H 27%” x 1243” 
No oh J) 15” 
| anere . 2 
Hydroptic B (illustrated) 3914” x 32” 
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CHRYSLER BUILDING 
New York 17, New York 


LAPPING AND POLISHING 


DIES AND PUNCHES 

4 GAGES AND TOOLS 

Applicator Gun With i. ~ 2 P L A S T | ¢ M @) L D S 
r 


Cartridge Unit for Quick Re- 


DIAMOND COMPOUNDS 


Hyprez Diamond Compounds produce the best finish on 
STEEL, CHROME-PLATE, TUNGSTEN-CARBIDES, 
BORON-CARBIDE and other surfaces, in a fraction of the 
usual time. They contain exclusively clean, uniform dia- 
mond cutting particles permanently suspended in a vehicle 
of new and original formula (patent applied for). 


Hyprez Diamond Compounds are available in a wide range 
of grades from fastest cutting to finest polishing. 


“BEAUTIFUL FINISH-FAST” 


The superintendent of the polishing room 
of a large New England manufacturer 
says this of Hyprez Diamond Compound: 
“We had a most difficult mold to make 
for a transparent plastic case for a mili- 
tary medal. Such molds have to be per- 
fect in finish and contour. 
“We were just about stumped with the 
i until we found out about Hyprez 
iamond Compound which did a beauti- 
Above — Center section of Tungsten-Carbide Die. Below ful and fast finishing job for us. We 
— Section of Tungsten-Carbide Mandrel, 10" length, o-a. were complimented by the government 
Photos by courtesy of Carbide Alloys Division, Allegheny inspector that our case was the most per- 
Ludlum Steel Corporation, Detroit, Michigan. fect job of any he had seen.”” 


ENGIS EQUIPMENT COMPANY 


431 SOUTH DEARBORN STREET . CHICAGO 5, ILLINOIS 


Representatives in all Principal Manufacturing Areas 











Dremel's improved, “‘pocket size machine shop"... the famous 
Moto-Tool . . . can save you hours, by speeding up work now 
being done by hand. It cuts, grinds, routs, carves, engraves, cleans 
and polishes. Invaluable as a sharpening tool alone . . . for taps, 
drills, gouges, chisels, tools and cutters (without tearing down 
icicsiiiaatiniads “set-ups’’). Moto-Tool is a “war veteran"... thousands of them 


a me < were used at far-flung maintenance bases by every branch of the 
- eo EG = armed forces. For years such plants as General Electric, Westing- 
me ae house, Remington Arms, Ford, Nash-Kelvinator, Consolidated 
ing Table $2.50. Aircraft, Northrup, Douglas, etc. .. . have bought Moto-Tools 
ie yg ior use in tool rooms and on production lines. 
routing and 
grinding. 


LOOK FOR THESE MOTO-TOOL FEATURES 


: * Automatic chuck 110 volt, Sliding snap Sturdy, shockproof 
Housing has lock pin universal type motor type switch bakelite housing 
“pencil-type” 
finger grip 
Dust-filtered, 
air-cooling system 


Instant-action, 
wrenchless chuck 


About 27,000 RPM. Cuts 


Oil-less, sealed” 
cleaner . saves cutters, 


trouble-proof \ * 
bearings / " Weighs only 13 oz... . 
Oversize armature shaped to fit the hand, 


shaft, hardened Easily replaced Handy hanger hook, D i 
’ ed, ynamically balanced for 
*Patented ground and polished commutator brushes cord protector vthoutiontnas operation. 





MASTUR PRECISION 
BORING HEAD 
























NO GIB, PER- 
FECT ADJUST- 
MENT, DIRECT 
READING IN 
THOUSANDTHS, 
VERNIER READ- 
ING IN TWO- 
TENTHS OF A 
THOUSANDTH. 
EVERY WORK- 
ING PART AD- 
JUSTABLE FOR 
WEAR. 


3 SIZES 
No. 5—Boring Cap. 7” $ 44.00 
No.6—Boring Cap. 11” 76.00 
No. 7—Boring Cap. 15” 105.00 
Boring Bars and Wrench Included 
Shank to Specifications 


MORE EFFICIENT 
THAN ANY SIMILAR TCOL 
Compare the QUALITY 

Compare the CAPACITY 
Compare the PRICE 


THE MAXWELL CO. 
225 Broadway Bedford, Ohio 
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Let's 
Talk it Over 


Bunell is a good company with which to do business. It has 
the men, experience and equipment for the design and manu- 
facture of tools, dies, jigs, special machines, gauges, fixtures. 


26 years experience in design, design and build, or build from 
customer’s prints. Factory is modern—40,000 square feet of 
floor space. Equipped to handle everything under one roof, 
from engineering to finished inspection—from drafting board 
to ultimate product. Units from one ounce to 20 tons—to 
1 10,000 of an inch tolerance. 


Equipment is complete and flexible—175 machines. 35 com- 
petent engineers. Skilled machinists. Management by practical 
engineers who have come up through the shop ranks—same 
since organization in 1920. 

Additional Bunell services include an on-the-job, outside plant 
check-up for the analysis and review of equipment and proced- 
ures in customer’s own plants to determine solution of problems. 
This work is on the same charge basis as work done in our plant. 


Ask for your copies of Bunell’s booklets,““The Cap- 
tive Shop’’, ‘Obsolescence’, “Lets Talk It Over”. 


| THE 


BUNELIL 


MACHINE and TOOL COMPANY 


1601 East 23rd Street @ CHerry 0343 @ Cleveland 4, Ohio 
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ELLIS 


DOUBLE SWIVEL 
DIVIDING HEAD 












6%3"" SWING 
(OR 11° WITH 
RISER BLOCKS) 


ELLIS DIVIDING HEAD 

WITH QUICK INDEXING 

ARRANGEMENT AND SWIVEL 

i BASE, INCLUDING DRAW-IN 
COLLET ATTACHMENT. 


WITH QUICK INDEXING ARRANGE- 
MENT AND TAIL STOCK 























C 


NE 


QUICHOLS-MORAIS 


44 CHURCH STRE 


APO T ON 
Ww YO . ¥. 
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+« FAST 
« ACCURATE 
« EFFICIENT 
+« PRECISION 
ce ee maney—2° METAL CUTTING 


standing performance is 


important. Saw-more metal 
cutting machines bring 











higher production — man 
hour savings— and _ finer, 
more accurate work where- Metal Cutting Machines : 





ever they are _ installed. 


Rugged—machined to 
perfection—they have 
what it takes to give long 
life and trouble-free ser- 
vice. 






IMMEDIATE 
DELIVERY 








* 


Write today for Lit- ~ 
° ead | 
erature, prices and de- 3 | 

a4 
tailed specifications. er" 
* Sa Pee 


MAQUOKETA ey 
COMPANY 


Maquoketa, lowa 
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Reduction in 


) back COSI 


PRECISION PLUS PRODUCTION with CENTERLESS LAPPING 


SIZE CONTROL COMPANY, 


MAKERS OF ae AND THREADED PLUG GAGES—GAGE a SETS— 
RAC 


Size Control's new Cen- 
terless Lapping Machine 
gives a precision finish 
of 2 micro inches or less 
to cylindrical parts. Re- 
quires no special operat- 
ing skill—piece is simply 
placed between lapping 
rolls. No costly set-ups or 
special tools — handles 
diameters from .010” to 
10.00” with speedy ad- 
justment of roller spac- 
ing. Send for Catalog 
47. 


CTIONAL SETS—THREAD WIRES—GEAR WIR’ 


Plant 2500 W. wR... Bivd., 
Elimite. esheatee, Dhani and New York 
St. 





"Renees City, Houston, 


Chicago (12) 





Olfices in greet Ae Binghamton, 


i < 
~~ 
SS 
¥ 
Ss ss) 
3 
a pe 
4 y : 
/ij 


j 
Cost of Reversi-| 
ble Chrome 
Plated Size Con. 
trol Plug Gages 


Cost of Regular 
AGD Unplated 
Plug Gages 


10 @ $10.00 
Total $100.00 


1 @ $15.00 
LOD BIER) 

J 
Figures based on 1000 holes per regular AGD unplated gage 
before end worn undersize. Size Control Chrome Plated Re 
versible Plug Ends give 10 times that service 






SAVE WITH SIZE CONTROL 
REVERSIBLE PLUG GAGES 
Reduced plug replacement costs . . . reduced 
possibilities for passing sub-standard parts— 
you save two woys with these longer-lasting, 
Size Control Gages. Available in plain or plated 
steel or Stellite, Norbide, Kennametal, and 
Sapphire. Send for Catalog 47 which also de- 
scribes other precision gages. 
Reversible Plugs—plain or threaded they re- 
verse quickly in pin-vise handle to give double 
service. Worn tips can be cut off at each end 
and new section exposed for six-fold service. 
Entire Plug Surface Usable—straight, un- 
tapered pieces provide uniform gaging surface 
over entire length—finished to 1 /, micro-inches 
or less for minimum wear. 
Pin-Vise Aluminum Handle—positive lock- 
ing; plugs can't slip. Easily loosened for replac- 
ing or reversing plugs—plug length adjustable 
for different hole depths. 
2 Gages in 1—double end saves time in all 
gaging operations. ““GO"’ end green finish; 
““NO-GO," red, for fast, easy recognition. 
OTHER SIZE CONTROL CO. Extra Values! 


a) Teenested Set Plugs—give greoter (3) Corbide ond Chrome Goges ond 
valu Meosuring Wires 
(2) Ring Googe: ot relieved on 1 Gage Tracing Sheets— 
Fi oR get send for this unique new drafting 
resets room time sover—freel 





Phone Monroe 6710 







ion ot 


AMERICAN MACHINE & GAGE COMPANY 


SIZECONTROL CO. wat 
SH PRES 
Precision Gages mn Poocns he 






WACKER SALES DIVISION 





oston, Pittsburgh, = hagetes, — n Francisco, Baltimore, 


Seattle, and Greenwich, Con 





eveland, Precision Inspection Equipment 
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197 Lafayette St. 5345 St. Clair Ave. 
Worth 4-7484 Express 1133 
DETROIT ll, INDIANAPOLIS 2, LOS ANGELES 21, 
3017 Medbury 635 Fulton St. 2168 E. Olympic Blvd. 
Plaza 3101 Lincoln 5385 Trinity 7827 


ore -_ 





























PRODUCTO 
HAND 


The one machine needed 
in every tool, die and 
machine shop. Will save 
its cost many times over. 
Designed for toolroom 
work to close limits. Built 
to withstand hard shop 
use. Quickly adjustable 
to position taps at any 
place on table. Now 
made in 3 sizes... 2 bench types, capacities %” 
and Y%" taps; and Universal Pedestal type, ca- 
pacity 1” taps. Once in your shop, you will never 
be without it. Write for descriptive bulletin. 





THE PRODUCTO MACHINE CO. 


990 Housatonic Ave., Bridgeport 1, Conn. @© Bridgeport 4-9481 





NEW YORK 12, CLEVELAND 14, 
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STEPS UP 
PRODUCTION 


CUTS COSTS 
on all Small Stampings 


METAL 
PLASTIC 
FIBRE 
PAPER 

ZA°*: RUBBER 
mm Foe LEATHER 
The Diebel Hi-Speed Punch Press requires less 
floor space—less power— increases production 


—is safer—releases heavier presses for other 
production. 





pee AUTOMATIC 


Remember—this versatile Hi-Speed Automatic 
Press is adjustable up to 550 strokes per minute! 





WRITE TODAY FOR ILLUSTRATED LITERATURE 


wi MACHINE CORP. 


DIVISION OF DIEBEL DIE & MFG. CO. 
2708 West Irving Park Road Chicago 18, Illinois 
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PUT THE 


BLADES 


ON YOUR POWER 
MACHINES 


BARNES POWER 
HACK SAW BLADES 


Choosing the right blade is important! Equally important is the adjust- 
ment of your power saw and the correct feed and speed for the 
particular sawing operation. Only then are you assured fasi, depend- 
able metal cutting, maximum cutting efficiency and economical 
blade life. 


Make use of the handy free Barnes Hack Saw Production Calculator 
and Barnes factory-trained Service Engineers who can render you 
invaluable assistance and help you attain top sawing efficiency. 
Call your distributor. 





There is an Industrial Supply Distributor near you carrying a complete 
line of Barnes hack saw blades and metal cutting band sows. He is 
interested in serving you-—call him today! 


ESTABLISHED 1919 
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Do you know that the life of your 
forging dies can be extended ? 











Typical repair to forging die with Eureka “Drawalloy” 
electrodes. 





Plow-share forging die refaced with Eureka “Drawalloy” 
electrodes. 


@ Save tons of forging dies and untold man-hours by elimi- 
nating resinking operations! Eureka “Drawalloy” welding 
electrodes do the trick by rebuilding to original dimensions 
the contours of forging dies that have heat-checked or spalled! 
You can efficiently rebuild defective forging dies with 
“Drawalloy” electrodes and welded deposits will match the 
characteristics of typical forging block steel! Welded and 
adjacent areas can be machined to the original dimensions of 
the die! Also effectively used for die repair. Send today for 
full descriptive literature. No obligation. 


PIONEERS IN TOOL AND DIE WELDING ELECTRODES 
223 LEIB STREET © FITZROY 3715 © DETROIT 7, MICHIGAN 
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®@ Light, Compact 
@Easily Moved About 
@ One-Man Operated 


® Wide Range in Applica- 
tion 


® Saves Production Time 


in handling dies and heavy 
fixtures; stacking barrels, 
boxes, etc; loading and 
unloading trucks 


Type—D 

Capacity—500 Ibs. 

Overall height—72” 

Platform lift—54” above floor 
level, lowers to within 5” of 
floor 

Baseframe—24” wide x 33” long 

Platform—24” x 24”, steel plate 

Entire frame of machine of struc- 
tural steel, electrically arc 
welded throughout 

Basewheels—4” diameter, iron 
wheels 

Crank up and down hoist unit 

Two swivel casters and two sta- 
tionary wheels with push bar 
furnished 

Painted olive green finish 

Weight—250 Ibs. (approx.) 


Heavier capacities up to 5,000 lbs. 
also available. Write for details. 


Prompt Delivery . . . Price $151.50. Full freight allowed 
Foot Operated Floor Lock—$10.00 extra 


ECONOMY ENGINEERING CO., 2659 W. Van Buren St., Chicago 12, IIlinois 
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aed 
machines—changed repeated 
handling to one simple hand-to- 
fer. The work is merely passed 
to man along one machine to. comp 
the series of operations. 


Marring has been practically eliminates 
product has been improved, 
lowered, oor space conserved. 


Perhaps a similar saving might be effected 
in your shop. Send us your problem, 


Write for Catalog B-2 


ea 


CINCINNATI 25.QHIO USA. 
SHAPERS - SHEARS - BRAKES 








SCULLY-JONES 
ARBORS 


Absolute Accuracy, as well as stamina, 
are assured in long production runs, 
because of the careful heat treating and 
grinding of Scully-Jones Arbors, at every step 
from rough forgings to finished tool. 


Better Service to you, because large stocks of 
Scully-Jones Arbors are maintained from which 
your requirements can be filled immediately. 


Continual Cost Reduction is accomplished by 
Scully-Jones Individual Arbor Set-Ups. 


Standard Arbors for all machines having 
N.M. T. B. Tapers. See Pages 112 and 114, 
Scully-Jones Catalog No. 500, for Style A and 
B Arbors. Send drawings or specifications for 
prompt quotations on special arbors. 


Refer to the Scully-Jones Cotoleg showing over 500 types ond 


sizes of cutting tools, collet chucks, boring equipment, centers. et 


Cully = 


AND COMPANY alt JONES 


2056 1913 SOUTH ROCKWELL STREET +° CHICAGO &,U.5.A. 
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Machine Tool Manufacturers strongly em- 
phasize the need, not only to set machines 
Saves set up and re-leveling time level, out to KEEP EM THAT WAY. Periodic 
re-leveling is essential for accurate work tol- 
erances. How often, depends on the type of 
foundation. No method of machine setting is 


stable enough to maintain the accuracy of 





Self aligning on uneven floors initial leveling. It is important to check after 
first month of operation, then check periodically 


and re-level whenever necessary. 





the whole operation is the work of only a 


Accurate two-way adjustment 


I 
; 
i 
4 
i 
| When a machine is set on EMPCO JACKS 
moment: Simply apply a wrench to the 
Y ‘*hex’’ screw 
head, turn right to 
lift or left to lower 
until your level 
indicator reads 
“zero”. 
Write for descrip- 
tive folder. Prompt 
delivery. 





SIZES AVAILABLE 
No, 1...2 ° normal height 
No, 2...25<" normal height 


No, 3...334" normal height E M Plo 


THE ENTERPRISE MACHINE PARTS CORPORATION 


2735 JEROME AVE. DETROIT 12, MICH. 
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e If you’re using a Monarch 
Turning Machine the answer 
is easy—with rare exceptions 
it’s “*“None’’. 

Every dark area in this 
phantom view indicates a 
hardened bearing surface or a 
part made of hardened alloy 
steel. Induction-hardened lead 
screws—flame-hardened ways 
—these are two typical 
examples of how Monarch de- 
sign gives you peak production 
at a profit—and dependable 
long life at sustained accuracy. 





How many of these parts 
have YOU replaced? 


When you want the ulti- 
mate in performance, Mon- 
arch Turning Machines—with 
hardened structure—will give 
you the most for your money 
at any price. May we furnish 
more details? 





THE MONARCH MACHINE TOOL COMPANY - SIDNEY - OHIO 
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2GWOCM TARY POWER 


@ The “Floating Drive” in these unique motors eliminates shock troubles! 
The punishment and abuse of constant starting, 0 braking, accelera- 
tion and reversal can’t damage it! There are no mechanical linkages of any 
kind between the driving and driven elements—yet the driving element is in 
constant pressure contact with the driven element at all times! 

A speed-control valve assembly can be added to permit presetting of the 
motors at any rpm within their capacity, and gear hoodie are available in a 
variety of gear ratios. For efficiency on rapid-traverse needs, a plunger device 
on the speed-control valve permits instant acceleration from any preset speed 
to full speed. Motors resume preset speeds instantly upon release of the plunger. 

These motors have no “dead-center” positions—they start instantly oo 
pressure is applied. They are also fully self-lubricating, with or without the 
gear-head and speed-control assemblies. Available in 3 and 5 hp sizes, with 

gear heads in 3:1, 1:3, 1.5:1 and 1:1.5 


DENISON ratios. Write for details. 


CUT-AWAY 
VIEW OF MOTOR 


MOTOR WITH 
GEAR HEAD AND 
SPEED CONTROL 
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A Simple Set-up 
for Multiple Drilling 


With the set-up illustrated, 4 holes can be drilled at once 
with Govro-Nelson Self-Contained Automatic Drilling Units. 
The number of holes drilled simultaneously can, of course, 
be increased or diminished, according to the requirements 
of any particular drilling job. Likewise, the location of the 
holes can be changed by re-locating the Units, making the 
set-up adaptable to different production runs. 

Here’s a drilling method that may well prove to be the 
answer to your problem of reducing production costs. It is 
being adopted so widely that our list of users reads like a 
directory of America’s production industries. 


Send for literature giving list of prominent WRITE FOR 


users, together with typical applications Piterat | 


covering a variety of drilling jobs. 


GOVRO-NELSON CO. 


1933 Antoinette 
Detroit 8, Mich. 


DRILLING UNIT 
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Three holes located and sized, two pads milled— 
in a single set-up; 5,000 parts—6 minutes each. 


Are you limiting the capacity of your jig 
borer to toolroom work? You needn’t...if 
it’s a Moore Jig Borer. 

For this versatile machine often outper- 
forms production machines. Here’s proof: 

Holes A, B and C were located to .0005”, 
sized te +-.0005”,—.0000” 
and parallel to .001” 
checked on plugs 1” long, 
two pads D milled to 
©.001”. .. in one set-up. 

A drill jig couldn’t han- 
dlesuch tolerances ;ream- 
ers and bushings would 
wear. Besides, aluminum 
is not free-machining. 








How to use the Jone Jeg Lote 


as a Production Machine 


The only answer was single-point boring. 
After the holes were roughed out with a jig 
costing $75, the Moore Jig Borer machined 
them to exact location and size, and milled 
two pads. The entire operation required 
only six minutes each. 

Such speed and accuracy are the result 
of the Moore Jig Borer’s sensitive spindle 
which provides speeds to 2,600 RPM, and 
quick-setting lead screws. The latter, 
ground to an accuracy of .0002” in 16”, en- 
ables you to spot, drill, bore and ream holes 
in one set-up, with minimum tool changes. 

Remember this versatility when you spec- 
ify your next jig borer. Meanwhile, write 
for illustrated literature. 


MOORE SPECIAL TOOL CO., INC. 
728 UNION AVENUE, BRIDGEPORT 7, CONN. 


MOORE JIG BORER Gi) 


SPOTS, DRILLS, BORES, REAMS...WITH MINIMUM TOOL CHANGES 
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GAGE BLOCK 
INSPECTION SERVICE 





s15= 


BLOCK SET 


(Other sets = sepeanallll low) 





DON’T LET DOUBT CAUSE CONTROVERSY 
...1T COSTS SO LITTLE TO BE SURE! 


Webber opens its inspection facilities to all users of gage blocks regardless of make. The 
wear inflicted through daily use over a period of months is sufficiently great to warrant 
careful examination at periodic intervals. The absence of this precaution can cause contro- 


versy and production difficulties. Avoid trouble, send those gage blocks to Webber, now. 









& YOUR CERTIFICATE 
OF ACCURACY 


1. We will return the gage blocks with a 
Certificate of Inspection showing present 
size in comparison with master blocks 
CERTIFIED by the U.S. Bureau of Standards. 





ate 
Certiticate a — ew 


==! 





a 


an) 
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2. Removal of burrs and nicks which im- 
pair accuracy. 


3. Identification of those blocks beyond 
repair—along with a recommendation 
for replacement. 


anananaooo™ =, Webber Gage Co. @ 12903 Triskett Rd. ¢ Cleveland 11, Ohio 


| WEBBER MAKES PRECISION 4 
GAGE BLOCKS EXCLUSIVELY 


* Gage Block Sets in Steps of .00005” 
* Individual Special Size Blocks. 
* Heavy Duty Gage Blocks. 


% Angle Gage Blocks in Steps of one second. . PRECISION 
%* Carblox (Carbide) Wear Gages. , 


GAGE BLOCKS 
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300 TWIN 





y ‘ * FINISHED 
‘ y PRODUCT * 


With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a long 
length of tubing was solved by ‘“‘teaming up” two DI-ACRO 
Benders as illustrated. This dual-forming arrangement saved in- 
stallation of special machinery. Two accurately formed bends 
are obtained in one operation—without distortion of the tube 
and at a cost competitive to power operated equipment. More 
than 300 pieces are completed per hour—600 individual bends. 


‘DIE-LESS DUPLICATING’ Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
—Benders, Brakes and Shears—can accurately and economic- 
ally duplicate a great variety of parts, pieces and shapes, without 
die expense. Write for catalog—‘* DIE-LESS DUPLICATING”. 


| E PRECISION MACHINES rc} 
iS fa 


\ 


. «> 
<Esspupurc® 315 EIGHTH AVENUE e LAKE CITY, MINNESOTA 










€DI-ACRO is pronounced ‘'"DIE-ACK-RO”. 
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COUNTERBORE SET 


A Size 
For Every 


Purpose 
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Continental Interchange- 
able Counterbores are now 
available in a choice of three 
sets, each providing a wide 
variety of useful, dependable 
tools. In complete yet compact 
form, you will find a selection 
designed to fill the needs of 
the large or small toolroom. 
Set No. 1 (illustrated), for the 
small shop, includes cutters 
up to 1%6” diameter, with two 
holders. Whichever set you 
choose, you will get fine, 
precision-made cutting tools. 





awnntat TOR 
ro , 


wee 


Continental 
CUTTING TOOLS 


Boring Bars and 
: T 


Broaches 
Broach Pullers 
Broaching 
Fixtures 


Core Drills 


Counterbores 
and Countersinks 


CTW Drive 
Holders 


Counterbores 
{Tool Room Sets) 


Counterbore 
Pilots 
Inserted Blade 
Cutters 


Carbide Tipped 
Cutters 
. 


Form Relieved 
Cutters 


Milling Cutters 
Thread Milling 
Cutters 
End Mills 
Side Mills 
High Speed Steel 
Reamers 
Carbide Tipped 
Reamers 
Shell Reamers 
Inverted 
Spotfacers 
High Speed Steel 
Tool Bits 
Carbide Tipped 
Tool Bits 
Circular Form 
Tools 
Cut-off Tools 
Flat Form Tools 
. 


Dovetail 
Form Tools 
46- 44 
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REPUTATION... 


ACTURERS. 
SQUALITY. 
ABRASIVES) fi 


IS QUALITY THROUGH THE YEARS 


Quality is value insurance to the purchaser. Thus, reputation for quality is the 














sum total of countless thousands of full-value products and services, delivered 


uninterruptedly over a long period of years 


But to Behr-Manning, lasting reputation is more than time’s stamp of approval 
for past performances. The needs of the future for progressively improved quality 
are to us a twofold challenge—a challenge in research and a challenge in methods 


engineering 


The first challenge is a stimulus to build ever better coated abrasives, which in turn 
will produce more units and finer finishes, faster, and at lower cost. The second 
is a crusade to bring to Industry's cost-stricken production lines the relief of lower- 
cost abrasive methods 


Dedicated to the accomplishment of these objectives, we enter our fourth quarter- 


century of quality and service to Industry 


BEHR-MANNING - TROY,N. Y. aN 


i\ 


DIVISION OF NORTON COMPANY 
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See detailed list of equipment below. 





Grinding department of Tools & Gages, Incorporated. 


tired of the Old Grind ? 


We'll take it over. Grinding is our 
business. We have the equipment GRINDING DEPARTMENT 
(see list at right) and the skilled EQUIPMENT 


manpower for any kind of grinding... 





12—Surface Grinders 
1—No, 11 Blanchard Grinder 


From the simplest surface grinding to 1—No. 22 Heald Rotary Grinder 
the most intricate form grinding .. . 4—Internal Grinders 
from relatively easy tolerances to +See Gane 


z 3—36°) & L Optical Comparators 
tenths or less, if necessary . . . from 1 -Tesliadinees bil 


one piece to large quantities .. . at 42—Sets of Gage Blocks (81 blocks per 
set) providing one set for each Grinder 
Hand and Gagemaker 





lowest prices possible for the accu- 


racy you require. 
Remainder of our shop is equally 


well equipped and provides facilities 

































Send us your prints for firm quota- for supplying all of your require- 
tions and dependable delivery com- ments on tools, gages, special ma- 
mitments to any point in the United chines or precision components. 
States. 

i BUILDERS OF PRECISION TOOLS GAGES ++ JIGS *©*« FIXTURES 


TOOLS Wz GAGES 


a ee 
INCORPORATED 


3112 EAST 63rd STREET « CLEVELAND 4, OHIO 
MICHIGAN 7230 





Buyer’s Guide to 


Brands of M9-MAX 


“LMW" Allegheny Ludlum Steel Corp 
“MOHICAN"... - Atlas Steels Limited 
“BETHLEHEM HM"... Bethlehem Steel Co 
“MO-CUT"..... Braeburn Alloy Steel Corp 
“STAR MAX".... Carpenter Steel Company 
“MOLITE M-1"... Columbie Tool Steel Co 
“REX T-MO” Crucible Steel Co. of America 
Henry Disston & Sons, Inc 


HI-MO"...... Firth-Sterling Steel Company 
REX T-MO”..... Halcomb Steel Company 
MOGUL - Jessop Steel Company 
TATMO -+++ Latrobe Electric Steel Co 
a ae ere The Midvale Co 
bavielen -+++ St. Lawrence Alloys, Inc 
“S$. T. M."........ Simonds Sew & Steel Co 
“MO-TUNG” . Universal-Cyclops Steel 
Corporation 
aS Vanadium-Alloys Steel Co 
VUL-MO”...... Vulcan Crucible Steel Co 





THE CLEVELAND TWIST DRILL COMPANY - 
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TOUGH AND HARD 


T IS DIFFICULT to exaggerate the value of the 
I ideal combination of toughness and hardness 
found only in MO-MAX. No other high speed steel 
surpasses MO-MAX in these important qualities. For 
13 years MO-MAX has demonstrated its outstanding 


superiority and economy in every kind of cutting tool. 


Check the other “plus” features which MO-MAX alone 


possesses. Order by brand name from one of the mills 


listed at the left. 








MO-MAX has superior cutting qualities. It is a happy combination 
of great toughness with high hardness. 

2 The machinability of MO-MAX is unexcelled, particularly 
in grinding. 





w& 


MO-MAX is economical. Its specific gravity is about 8% less than 
that of 18°% tungsten steel. Thus for the same weight of high 
speed steel, 13 bars of MO-MAX are obtained as compared with 
12 similar bars of an 18% tungsten steel. 


In addition to the standard general-purpose composition of MO- 
MAX high speed steel, several special types have been developed 
for particular purposes. There are four with a high cobalt con- 
tent, one high in vanadium and two that are especially suitable 
for hot die work. 

MO-MAX was the first of the modern molybdenum high speed 
steels. For 13 years MO-MAX has demonstrated its superiority 
in cutting tools. 


* * 


Send for your copy of the MO-MAX Handbook, sixth edi- 
tion. Get the full story about this remarkable steel, including 
easy-to-follow instructions on heat treating. 


1260 East 49th Street * Cleveland 14, Ohio 
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SPRINGFIELD PRECISION LATHE 








Out in front! 


@ Headstock . . . twelve speeds. . . only 
half of the easy-shifting spur gears 
mesh at one time. 

Motors .. . V-Belt or silent chain drive. 
Bed . . . permanently true — made of high 
test alloy to resist warp or marring under 
severe service. 


Apron . . . extra heavy — operates on Ball 
and Bronze bearings throughout. 

Taper attachment .. . hair-trigger adjust- 
ment. 


Compound rest... sturdy, firm. 
Tailstock .. . all bearings and bed ways 
oiled from one well. 

From headstock to tailstock—the 
SPRINGFIELD Lathe is out in front! 


THE SPRINGFIELD MACHINE TOOL CO. 





SPRINGFIELD 
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* World’s largest manufacturer of small presses. 


in Size 












FOR STAMPING, MARKING, PUNCHING, RIVETING, 
FORMING AND OTHER HIGH-SPEED OPERATIONS 


Light, compact and powerful, the improved, postwar 
Benchmaster4-Ton Capacity Punch Pressoffers perform- 
ance formerly found only in far larger models. Its un- 
usual and exclusive features include a cradle base that 
allows the press to be inclined, a precision-ground shaft 
keyed by a press fittoa large eccentric to provide shock- 
absorbing bearing surface, bronze bushings at all wear 
points, a single trip action that may be made to repeat 
rapidly by removing a screw located in the collar, auto- 
matic knockout, an open back so that work may also be 
inserted from the front,a new-type floating motor mount 
which maintains proper tension of the V-belt, standard- 
ization of parts for quick, easy interchangeability and 
many other typical Benchmaster improvements. 

For full information about this new Benchmaster 
Punch Press and other quality Benchmaster machine 
tools, write to Dept. TDJ-1, 





rmance 





SPECIFICATIONS: 


Weight, 215 Ibs. 

Height, 27” 

Die space, 534” 

Center of bolster plate 

to frame, 336” 

Bolster plate, 6” x 8” x 1” 


withe2” hole in center 


285 strokes per minute with 

1725 R.P.M. electric motor 

1” stroke standard 

Other strokes up to 2” 

special + 


[SS 


MANUFACTURING COMPANY 
2952 WEST PICO BOULEVARD } 
LOS ANGELES 6, CALIFORNIA 
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Equip Your Lathes 
with Complete Sets 


A complete set of collets is es- 
pecially helpful for toolroom and 
maintenance work. Often the 
time saved in getting out a sin- 
gle rush job without having to 
wait for a specially ordered col- 
let will more than compensate for 
the cost of a full set of coflets. 
South Bend Collets are made in 
four types, ard are available in 
either steel or brass. Each collet 
is carefully inspected and tested 
before itis packed for shipment. 


SOUTH 


JANUARY, 1947 


LATHE BUILDERS SINCE 


BEN D 


432 EAST MADISON STREET * e 


SOUTH BEND 
/ . < 


LATHES 


South Bend Lathes help to increase plant efficiency and profits by 
raising precision standards both in the toolroom and in the produc- 
tion shop. 

These lathes are designed and built to work to close tolerances 
and produce a smooth finish, for ease and speed of operation, and to 
give long, dependable service. Versatile, too, they are capable of 
performing a wide variety of operations on all types of machinable 
materials with a minimum of change-over and set-up time. Attach- 
ments are available which help to simplify and speed tooling for spe- 
cial classes of work, and in many instances eliminate the need for 
special fixtures. 

Sou'h Bend Engine Lathes and Toolroom Lathes are made with 9”, 
10”, 13’, 14%”, and 16” swings, bed lengths to 12’, and collet capaci- 
ties to i”. Precision Turret Lathes are made with collet capacities to 
Y2" and 1”. Write today for Catalog 100-D which illustrates and de- 
scribes the complete line of lathes and accessories. 


1906 


LATHE 


SOUTH BEND 22, 


WORKS 


INDIANA 
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HEAT TREAT 


SMALL PARTS 


Vu Your Ouwu laut 
SAVE TIME AND MONEY 


With these Versatile Cooley Furnaces 


@ One model to operate to 2000° F. 

@ One model, 2 sizes, to heat to 1850° F. 
@ Use for both hardening and tempering. 
@ Simple and economical to operate. 

@ Positive control over high and low heats. 
@ Uniform temperatures assure results. 


Power Cost Less Than 4 Cents per Hour 


To hold 1600° F. in the MH-3 furnace re- 
quires less than 2 kw. At power rate of 2c 
per kw.-hr., operating cost is under 4c per 
hour. Cooley furnaces are easily installed 

ready for immediate service by connec- 
tion power lines to two terminals. Replace- 
able heating elements are embedded in 
refractory materials, protecting against 
atmospheric attack. Quiet in operation— 



















































ESSENTIAL 





no fumes or odors—no ventilating neces- FOR TOOL 
sary—they can be located at any con- AND 
venient place in the shop. DIE SHOPS 
More Profitable Reasons for Using Cooley Furnaces 

1. Hardening, drawing and tempering small 4. Expedites emergency repairs. 

batches. 5. Use as a pilot furnace to pre-determine 

2. Small parts can be normalized and an- production heat-treating technique. 

nealed quickly and easily. 6. Harden and draw in the same furnace with 

3. Convenient for high speed pre-heating. assured temperature control at either heat. 











TWO NEW OPTIONAL FEATURES AVAILABLE 


1. Counter Weighted Vertical Lift 2. Heavy Gauge Steel Stand— 
Door conserves heat where door need For ease of installation and opera- 
not be fully opened. Replaces hinged tion—locates furnace at most con- 
hearth door at $20.00 additional on aces megan operating height and pro- 

vides additional working and storage 
MH-3, MH-4—standard on MH-S. space. Add $35.00 to regular price. 








THREE SIZES—MH-3, MH-4—1850° F. MH-5—2000° F. _ 
Chamber Amps Amps | HEAT TREATING HELP 
Type Capacity 115 V| Watts | 230 V| Price Our experience ia 





MH-3 8”W 6H 14’”L | 29.6 | 3400 | 14.8 |$146.00*| heat-treating is 
MH-4 | 10”’W 6”H 18”L 4500 | 19.6 |$222.50*| available to you. 
MH-5 8’ W 6”H 14”L 4800 20.9 | $340.00*| State your problem 

.. write for Bulle- 
tin No. 56 today— 
Automatic Control—lIndicating Controlling Pyrometer— no obligation. No 
Thermo-couple and lead wire—approximately $150.00 salesman will call. 


COOLEY ELECTRIC MANUFACTURING 
32 South Shelby Street Indianapolis 7, Indiana 














*All furnaces complete with Hearth Plate. 





INDIANAPOLIS MACHINERY EXPORT CORP 
Export Manager, 44 Whitehall Street, New York, New York 
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ONE COMBINATION 
R and L TURNING TOOL 
Will Do The Work 
Of All These For 


Either Right or Left 
molstom @}el-Vaehilolak: 





rs 


@ Roller Box Tool 

@ Centering and Facing Tool 
@ Knee Tool 

@ Pointing Tool 

@ Back Rest o 

@ Floating Drill Holder 

@ Balanced Turning Tool 


Fourteen tools are combined 
in one R and L (right and left) 
Combination Turning Tool, 
the only combination right- 
hand and left-hand tool on 
the market. 


You can change an R and L 
Combination Turning Tool 
from right to left or vice versa 


in a matter of only ten seconds. 


Rand TOOLS 


1825 Bristol Street 
Philadelphia 40, Pennsylvania 
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Patented in U.S.A. 
and Canada 





YOU WILL APPROVE THESE OUTSTANDING FEATURES 


e Made of extra tough, heat treated alloy steel; uncon- 
ditionally guaranteed not to bend or give way 


e Essential parts ground to extreme accuracy affording 
perfect alignment at any point of adjustment 


¢ Back Rests, or burnishers, have almost diamond hard 
surfaces eliminating metal pick-up and marring of 
work surface 


e Interchangeable Roller Back Rests furnished if desired 


e Precise adjustment on both cutting tool and pressure 
of burnishers 


¢ Tool bits wear longer because they are ground only 
on top side, or end 


« Less cross-slide clearance required; saves time and 
often permits working with cross-slide tools while 
turning or drilling 


e On turnings, the R and L Combination Tool produces 
highly polished surfaces, true to size, and straight 


e Usable either for roughing or finishing; extra heavy 
cuts possible because thrust is always in direct line 
with Back Rest 


« Longitudinal adjustment permits turning of two 
diameters to any length within tool capacity 


All these and many other features are shown by photo- 
graphs in drawings in descriptive booklet mailed without 
cost or obligation. The booklet illustrates the tool 
set-up for various operations, and indicates speed and 
simplicity of its aduptation to various jobs. Prices and 
full specifications of many availabte sizes are included. 
Write for your copy today. 
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| TOOLS for PRECISION PRODUCTION. 


Saesenonl. Preciston TOOL HOLDER 


Handles any and all lathe operations. Also for planer, shaper and 
special equipment. 


NEW EFFICIENCY FEATURES 
@® Does the work of 10 different toolholders. 


® Locking Device has greater rigidity and positive locking. Can 
be locked in either right or left hand position. 








@ New Cam Design provides for increased rigidity of the tool bit. 
@ Bit and Holder are always parallel. 
®@ Quick change bit tightening device. (See ‘‘A’’.) 
@ 100% interchangeability of parts. 


@ High quality ground square Bit and Square Box 

Wrench furnished with each tool. 
Holder Bit 

ce) : No. Be) OK 

A—Quick Change Bit | © 00 
Tehtening Dovie. Ss I z E Ss 4 5/16 = 24 

ars a ” ‘e 2 7/16 : 3 ¥% 

Sa Abies EXTRA LONG BITS and ROUND BORING BARS AND 
Steel Body, Drop | THREADING TOOLS are available for use in the same toolholder. 
sore, and Heat 

treated. 


DRILL JIG BUSHINGS — A‘s.A. STANDARD 














HEADLESS 
RENEWABLE RENEWABLE LINERS PRESS AT PRESS FIT 


SIMPLIFIED ORDERING: Specify drill size, O. D., 
and length in order named. Also bushing number. 


Bushings above 134” hole size will be quoted upon re- 
quest. In ordering special bushings, forward blueprint 
showing all dimensions and limit. 


These Drill Jig Bushings are made of high grade tool 4 
steel—Rockwell C 62 to 64 hardness. SCREWS 


AD TYPE ; : 
LINERS *Special length bushings carried ir stock in blank form. 
PROMPT DELIVERY Write for Literature 


a] ACME TOOL COMPANY 


TOGLS 











96 WARREN STREET NEW YORK 7, N. Y. 
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A_Specialty 








ler in operation at Midwest 


... KELLER MACHINE WORK 


A Specialty in a Specialist’s shop— 
our complete metalworking facilities 
include a Keller machine capable of 
producing extreme precision work from 
models or machining the most intricate 
shapes and forms. 

The Midwest Keller service is ready 
to handle the accurate machining of all 
types of dies and punches for blanking, 
trimming, piercing and extrusion, forgz- 
ing, stamping and die casting dies, 
plastics molds, cams, templates, gages, 
jigs and metal patterns. 

The experienced engineers in our de- 
signing department can take your Kel- 
ler machine requirements in the blue- 


print stage and Midwest will carry into 
final production ineluding thorough 
testing and inspection. 


Midwest Tool & Engineering Co. pro- 
vides a complete tooling service—oriz- 
inal designing and engineering as well 
as all facilities for the manufacture of 
tools, dies, jigs and fixtures, and the 
building of special machines designed 
to do your specific job faster, better 
and at lower cost, 


We invite your inspection. 
Write today and include blueprints 


for quotation and dependable delivery 
schedule. 


Midwest 





TOOL AND ENGINEERING COMPANY | 


612-620 Park Avenue + Indianapolis. Indiana 








Ist SHELL 


HIS BARTH-DESIGNED-AND-BUILT 
machine assembles complete 
auto light bulb sockets in three stages. 


In the first stage, a rotating hopper 
selects and delivers a drawn shell 
onto a conveyor chain...in the 
second stage, the operator places the 
center stamping into the drawn shell 
..-in the third stage, another hopper 
delivers the third and last shell into 
the two pieces previously assembled. 


The entire assembly passes under an 
operating gauge... where an auto- 


UFACTURERS 


. MAN 
es " GAUGES * JIGS 
Es -TO ae MACHINERY 


SPECI 


matic inspection device stops the 
chain if the assembly is not complete 
,..and is fed by conveyor chain toa 
curling punch which curls the extru- 
sion at the bottom of the first stamping, 
thereby locking together the three 
pieces comprising the light bulb socket. 


The speed of the machine can be 
varied and adjusted to the skill of 
the operator. 


It will pay you to consult the Barth 
organization in solving your special 
machinery, die and tooling problems. 


P STAMPING & MACHINE WORKS, INC. 


REEt © CLEVELAND 
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NEW PERPENDICULAR 
TESTMASTER 





For Jig Borers 
and 
Similar 
Applications 





The production-proved accuracy, de- 
pendability and compactness of the 
regular FEDERAL TESTMASTER can 
now be obtained in a new style Test 
Indicator. This Perpendicular Style is 
ideal for set-up and checking of work 
on Jig Borers, Drill Presses, etc. Dial 
position gives full visibility of readings 
“around the clock”. 


Graduated .001” or .01mm 
Graduated .0001” or .0025mm 





Write for more details today 


FEDERAL PRODUCTS 
CORPORATION 
1144 Eddy Street 

PROVIDENCE 1, R. I. 


FEDERAL MECHANICAL AIR and 
€E¢ £8: tee aa: As YU ‘ 3 ‘i 
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Editorial 





toolmaking do’s and don’ts 





Any accounting of present attainments in American mass production is a history 
of, and tribute to, those men whose know-how and ingenuity have resulted in the 
tooling that has made our mass preduction possible. 

These men have learned by doing; by designing and building the tools that cut and 
form metals into the product designer’s blueprinted components and end products. 

No two jobs are alike; their variety and complexity ranging from compound, multi- 
stage, press tooling, through precision jigs and fixtures that reduce production vari- 
ables to fractions of thousandths, to tooling sequences for multiple spindle and chuck- 
ing operations that reduce to seconds the “making of vari-contoured workpieces that 
formerly took minutes. 

Consequently the production tooling designer and builder acquires a far more in- 
timate understanding of the behavior (and misbehavior) and practical working 
characteristics of metals than can be had by any other means. His skill has been 
acquired the hard way; the higher the skill, the harder the way. 

There are no shortcuts to attaining his skills, but there are many practical points 
pertaining to tool design and performance that he can pass on to the product designer 
that would be of mutual benefit, to the end that the manufacturer of tooling would 
have fewer impossible jobs to battle, and the product designer would be credited with 
lower tooling charges against his work. 

Too, & DiE JOURNAL, with a readership representative of the highest skills and 
most extensive know-how in tooling manufacture, has been compiling and readying 
for 1947 publication a great variety of this pertinent and helpful data. An intensive 
and comprehensive querying of many authorities is bringing forth suggestions and aids 
to product designers on the practicalities of product design in relation to tool design. 

It is our intent that this encyclopedic collection of know-how-proved, tooling do’s 
and don’ts, i.e., pierced hole sizes as related to stock thickness, optimum hole spacing, 
practical limitations to bend-radii in reiation to stock characteristics and tool life, 
practical ranges in screw-machine workpiece multi-diameters in terms of sfm, cutting 
tooth design and feeds as affecting surface finish, to mention the more obvious, shall 
serve to increase the product designer’s appreciation of the tool designer’s problems 
and to effect economies by minimizing design and engineering changes. 

Admittedly, much of this information is available, but only from widely scattered 
sources, and has to be dug out the hard way. The job of collecting, compiling, inter- 
preting and classifying is shaping up as a perpetual one, to be subject to periodic 
revision in its published form as new ideas are submitted and collected. 

With this disclosure and explanation we invite comments from our readers as to 
what their experience dictates should also be included, i.e., what could you suggest to 
product designers that would make your job easier, that would improve tool per- 
formance and increase tool life, and that would contribute to the end result of better 
products through better tooling? With your help this can become an engineering tool 
of still greater value. 
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SPECIFIC VOLUME 
















EXPANSION ON BOILING 
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TEMPERATURE 





FIGURE N°? 1 


EFFECT OF TEMPERATURE UPON SPECIFIC VOLUME OF 
MOST METALS AND ALLOYS. 





Shrinkage Allowance 
In Die Casting Die Design 


In constructing a die casting die, a die Die casting die makers have found 
maker must make allowance for shrink- that published solidification shrinkage 


‘age ina manner similar to that employed data for die casting alloys will apply in 


by a foundry pattern maker in order normal foundry work but are usually 
that the die will produce castings within excessive for die casting work. Further- 
the tolerances called for by the product more, a solidification shrinkage allow- 
specifications. ance calculated from published physical 
constants will also prove greater than 
that found applicable from practical 

experience. 
: The reason for this variance is that 
by R. L. Wilcox there are many factors influencing the 
shrinkage or change in specific volume 
Factory Manager of an alloy during a die casting cycle, 
Gerity-Michigan Die Casting Co. and an examination of these will be help- 
Die Casting Division ful in better understanding this problem. 
Detroit, Michigan 


Metallurgical Engineer 


Specific Volume Changes 
Most physical properties of metals and 
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their alloys are affected by changes in 
temperature, and the manner in which 
the specific volume or volume of a unit 
weight of most metals and alloys is af- 
fected by temperature can be illustrated 
graphically as shown in Figure 1. The 
slopes of the lines indicate the co- 
efficients of expansion at each tempera- 
ture and their departure from linearity 
indicates the temperature coefficient of 
expansion. 

It will be seen from Figure 1 that 
changes in specific volume will take place 
with temperature changes in the solid, 
liquid and vapor phases of a metal or 
alloy. However, since in normal casting 
work, alloys are never intentionally 
heated beyond the liquid or molten state, 
only those specific volume changes taking 
place in the liquid, solid, and during the 
change from the liquid to the solid states 
will be discussed further. Also for the 
sake of brevity this discussion will be 
confined to the present day commercial 
zine base alloys since in most instances 
similar conditions would apply for other 
die casting alloys. 


















Effect of Rate of Cooling 


| When a given volume of zine alloy in 
the liquid state at a given temperature 
is gravity poured or cast into a mold or 
die maintained at a temperature con- 
| siderably below the freezing point of the 
i alloy, heat will be absorbed by both the 
mold material and the surrounding at- 
mosphere so that the mass of metal will 
begin to cool at a definite rate. During 
this cooling process, the specific volume 
of the molten or liquid alloy decreases at 
a fairly uniform rate until the freezing 
point of the alloy is reached at which 
time there is a further sharp reduction 
in specific volume resulting from the 
change from the liquid to the solid state. 
As cooling progresses the solid alloy 
continues to shrink but at a more uni- 
form rate until the mass of solid alloy 

has reached normal or room temperature. 
However, because the cooling rate in 
normal gravity casting work out of ne- 
cessity is fairly rapid and non-uniform, 
' specific volume change or shrinkage in 
) turn is not uniformly distributed thus 
resulting in the formation of pipes or 
shrinkage cavities. The final casting will, 
therefore, have non-uniform dimensions. 





Other factors such as methods of pour- 
ing, mold material, mold coatings, etc., 
affect the distribution or nature of this 
shrinkage but will not be discussed here. 
The effect of the rate of cooling upon 
the final casting or ingot form can be 
illustrated. as shown in Figure 2. 

Because extremely slow and uniform 
cooling rates are not practical in normal 
sand or permanent mold casting work, 
methods or means are devised such as 
the use of chills, risers, hot-tops, etc., on 
molds to compensate for, and more uni- 
formly distribute, shrinkage. 


Liquid-Solid Transformation 


In die casting, where the liquid metal 
is injected or “shot” into a steel die or 
mold under pressures usually exceeding 
1,000 pounds per square inch, the volume 
of the die cavity is fixed since the die is 
held together under pressure. Because 
of these conditions, the shrinkage that 
takes place in an alloy in cooling from 
the liquid to the solid state is compen- 
sated for to a large degree by continually 
forcing more liquid alloy into the die, 
keeping the die cavity completely filled 
as the resultant casting chills to the 


solid state. 

For all practical purposes, therefore, 
the shrinkage taking place in zine base 
alloys in cooling through the liquid-solid 
usually be 


transformation can disre- 
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garded in die casting die design work. 
Volume Changes in the Solid Phase 
The shrinkage or volume change 
that must be considered, however, is 
the shrinkage that will take place in the 
alloy casting while cooling from the tem- 
perature at which it solidifies in the die 
cavity to room or normal temperature. 
To apply this information in the de- 
signing of die casting dies where allow- 
ance must be made for alloy shrinkage, 
we will take a specific example of a rela- 
tively simple ASTM No. 23 zine alloy 
casting of the size and shape illustrated 
in Figure 3 where the critical dimension 
is the 10-inch length which must be held 
to 10.000” + .003 in. Furthermore, we 
will assume that this casting will be pro- 
duced under the following temperature 
conditions: Metal 775° F, Die 390° F. 
For theoretical purposes, we will 
assume that the casting illustrated in 
Figure 3 is formed or solidifies in the 
die at a temperature corresponding to 
the 717° F freezing point of the alloy. 
Therefore, the casting should shrink in 
cooling from 717° F down to room or 
normal temperature at the rate of about 
0.000015” per inch per degree F, accord- 
ing to published data. This works out to 
a total shrinkage of .000015 in. x 10 in. 
x (717° — 70°), or about .097” measured 
over the critical 10-inch length. 
However, the die cavity as machined 
in an SAE 6135 steel die at room tem- 
perature (70°) will also expand when 
heated to the proposed die temperature 
of 390° F at the rate of about 0.0000067” 
per inch per degree F, according to pub- 
lished data, or a total expansion of 
.0000067 in. x 10 in. x (390° — 70°) or 
about .021” over the critical 10-inch 
length. 
Therefore, with a calculated die cavity 
expansion of .021” and a casting shrink- 
age of .097” the net shrinkage allowance 


necessary on the 10-inch critical length 
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of the die cavity would be .097” minus 
.021” or .076”. Consequently in machin- 
ing the die cavity in steel at room tem- 
perature, the critical 10-inch dimension 
should be machined to 10.076” + .001” 
for these reasons alone. 


Practical Versus Theoretical 
Shrinkage Allowance 


In commercial practice, however, most 
die casters and die casting die makers 
report that in die design work they 
normally make a shrinkage allowance of 
only .005” to .006” per inch for zine base 
die casting alloys. It will be noted that 
this “practical” shrinkage allowance for 
zine alloys is somewhat less than the 
above “calculated” allowance of .076” 


for a 10” cavity or .0076” per inch. 


Influence of Metal and Die Temperature 


The temperature at which a casting 
will be formed in a die cavity will be 
dependent primarily upon both the initial 
die temperature and the temperature of 
the alloy being injected or cast into the 
die; the temperature differential between 
the two governing the rate of chill or 
cooling. The nature of the die surface 
(degree of polish, presence of die coat- 
ing or lubricant, etc.) and magnitude of 
pressure on the alloy being shot into the 
die also affect rate of chill but are sec- 
ondary factors and will not be discussed. 

To better understand the variables in- 
volved in determining the temperature 
(really average temperature) at which a 
casting is formed in a die, let us visualize 
what takes place when molten alloy is 
shot into a die cavity of the size and 
shape to produce the casting illustrated 
in Figure 3. The first volume of alloy 
entering the die chills and solidifies to 
form a skin or outer layer which ap- 
proximates the shape of the casting. 
Cooling progresses, therefore, from the 
outer skin or surface to the center until 
the entire casting is solid. One might 
visualize this cooling as taking place in 
steps or layers as illustrated in Figure 4. 

With such progressively inward cool- 
ing or solidification, the outer skin or 
chill surface is considerably below the 
freezing point of the alloy (717° F for 
zine alloy ASTM No. 23) by the time the 
center or final portion reaches the freez- 
ing point. The thinner the cross section, 














the more likely the average temperature 
at which the casting is formed in the 
die will approach the freezing point and 
vice versa. Since, in commercial prac- 
tice, it is virtually impossible to actually 
determine this average temperature 
(which we know must be below the freez- 
ing point of the alloy) the use of a 
temperature differential between the 
freezing point of an alloy and room tem- 
perature in calculating shrinkage will, 
therefore, result in a greater shrinkage 
than will actually take place. This par- 
tially explains why practical shrinkage 
allowances in die casting design work 
are usually less than calculated. 


Influence of Casting Shape or Contour 


Another major factor tending to re- 
duce the shrinkage allowance factor from 
the calculated value for a given set of 
conditions is the shape of the casting or 
its ability to shrink freely in the die. 

For example, a casting of the shape or 
contour shown in Figure 5 will be more 
likely to shrink an amount approaching 
the theoretical value than the casting 
shown in Figure 6 which is prevented 
from shrinking freely because of the re- 
stricting cores that produce the slots or 
windows and decorative lines. 

As will be appreciated, very few com- 
mercial die castings are of such a shape 
or contour that permits unrestricted 
shrinkage in the die. Furthermore, the 
manner in which a die is gated, i.e., type 
and placement of gate opening, gate run- 
ner, and overflow wells, also affects the 
ability of a casting to shrink in a die. 
Therefore, in some instances with ex- 
tremely complicated castings and special 
gating even the practical shrinkage al- 
lowance factor of .005” to .006” per inch 
will prove excessive. 

Unfortunately, because of the many 
factors influencing shrinkage of a given 
casting produced in a die under a given 
set of conditions, no formula can be de- 
veloped to fit all cases and individual 
conditions must be considered in each 
specific case. This is particularly true 
since even with good control during the 
die casting cycle, metal and die tempera- 


"MM, L. Faller ond R. L. 
A.LM.E. (1936), Vol. 


JANUARY, 1947 


Wilcox: 
122, pp. 231-243. 


Trans. 





















FIGURE N® € 


tures will vary somewhat due to periodic 


metal additions to the machine and to 
manual control of water lines cooling the 
die. The practical solution in most cases 
is to consider the longest “free shrink- 
age” section of such a complicated cast- 
ing and estimate total likely shrinkage 
with this limitation in mind. 


Phase Adjustment Shrinkage 


In addition to the shrinkage or change 
in specific volume that occurs in most 
alloys while cooling from casting tem- 
perature to room or normal temper- 
ature, many alloys undergo further 
slight changes in physical dimensions as 
the result of phase adjustments taking 
place with time in the solid after casting. 

This is particularly true of present 
day commercial zinc base alloy die cast- 
ings which undergo a phase adjustment 
or shrinkage* of about 0.0007” per inch 
which is usually complete after about 
five weeks of aging at normal room 
temperature. 

This shrinkage, while very small and 
usually of no consequence in ordinary 
die casting die design work, can be of 
importance on very long castings, e.g., 
thirty to seventy inches or longer, in- 
corporating bosses or lugs that must fit 
into some fixed dimension within certain 
tolerances during subsequent assembly. 

Therefore, when designing dies for 
long zine base alloy die castings, con- 
sideration should be given to the possible 
need for increasing normal die shrinkage 
allowance to compensate for the phase 
adjustment shrinkage that takes place in 
the solid after casting. 

This would apply particularly to the 
casting illustrated in Figure 3 where the 

(CONTINUED ON PAGE 98F) 











Volume Changes in the Solid Phase 
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Machining Operations 

Specifications covering the Parker Off- 
set Globe Valve are such that all machin- 
ing operations must be carefully engi- 
neered so that precision production 
methods can be followed and customer 
acceptance of the finished valve insured. 

One of the requirements is that the 
drilled holes and internal threads of the 
body valve port be concentric with the 
vertical centerline, III-B, Figure 16. 
This also applies to the openings, exter- 
nal threads and seats of the outlet ports 
V-A and V-C, Figure 16, 

To accomplish this, the mounting 
bosses I-D, Figure 16, have been chosen 
as the starting points. The precision 
machining and drilling of the mounting 
holes in these bosses control the accuracy 
of the subsequent machining operations, 
since the valve body is mounted on loca- 
tor pins in the machining fixtures by 
means of these drilled holes in the mount- 
ing bosses, II-E, Figure 16. 

Milling the top surfaces of the bosses 
I-D, Figure 16, and shown in the fixture 
in Figure 17, is the first operation. The 
two center jaws of this fixture, T and 
U, Figure 17, are stationary while the 
two end ones, V and W, can be moved 
back and forth by the rotation of a 
screw. The cam and handle member of 
this fixture, Y, is attached to the screw 
by a swivel connection, and the revolv- 
ing of handle Y rotates the screw. Thus 


i~ 


the opening and closing movements of 
jaws V and W are accomplished. When 
clamping a workpiece in the fixture, the 
handle Y is rotated until the jaws con- 
tact the workpiece and the extra pres- 
sure required for final clamping is ob- 
tained by the action of the cam when 
the handle is forced in a downward direc- 
tion. This method of obtaining the extra 
final clamping pressure replaces the con- 
ventional star knob which requires addi- 
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tional physical exertion on the part of 
the operator. 

Adjustable buttons are installed in this 
fixture. Three in the left-hand side F, 
Figure 17, so positioned that the lower 
flat side of each hex rests on one, and 
a point of the body rests on the third. 
Three are also located in the right-hand 
side G, Figure 17, so that the machined 
surfaces of the bosses rest on two, and 
a point of the body on the third. 
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In Figure 17 is shown the holding 
£ 5 
fixture with two valve bodies, Z-1 and 


Z-2 clamped in place ready for the mill- 
ing operations. The milling of the 
bosses D, Figure 17, is performed on a 
No. 3 Brown & Sharpe or Sundstrand 
vertical milling machine equipped with 
a power rotary table. The 1725 rpm 
speed of the driving motor for this table 
is reduced through a gear box to .45 rpm 
table speed. Four of the fixtures shown 
in Figure 17 are mounted on the rotary 
table so that the bosses, D, of the valve 
bodies travel on a 17-inch maximum 
diameter circle. 

Figure 17-a pictures a Brown & Sharpe 
No. 3 verticle milling machine equipped 
with a power rotary table on which four 
milling fixtures are mounted. 

The flat surfaces on all of the mount- 
ing bosses, D, Figure 17, have to be 
milled, and the dimensions between these 
opposing surfaces, D to G, have to be held 
to a close tolerance. To accomplish this 
the procedure is as follows: At the begin- 
ning of a new job, the operator loads 
only the left-hand side, or first station, 
Z-1, Figure 17, of each of the four fix- 
tures, with a valve body as the table 








Fig. 16. Six views of 
the forged brass offset valve 
ye body, showing the various 
steps in the machining 
Cy program. Cross hatched 

t sections indicate com- | 
pleted machining. I, first | 
operation, milling sur- 
faces of mounting bosses; 
II, second operation, 
Vc drilling holes in mounting 
bosses: III, third opera- 
tion, drilling holes of two 
diameters, facing, turning 
and internal threading of 
valve port; 1V, fourth op- 
eration, drilling, facing, 
turning and external 
threading of outlet port, 
C: VV, fifth operation, 
aN fourth operation is re- 
P peated on outlet port, A; 
VI, valve body machining 
completed. 
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slowly 


body 


rotates past him. As the first 
loaded in the fixture travels its 
circuit, it passes under the milling cutter 
and the top surfaces of the two mount- 
are milled. As it moves 
around to the operator he releases the 
clamps, V and W, Figure 17, by raising 
and turning Y one or two revolutions, 
and reclamps the workpiece in the right- 
hand the fixture, or second 
station, Z-2, Figure 17, with the unmilled 
the turned up, puts 
another valve body in the first station, 


ing bosses 


side of 


sides of bosses 


Fig. 17-a. Four milling fixtures set up on a 
rotary table operating on a Brown and Sharpe 
No. 3 Vertical Mill. 























Z-1, Figure 17, and tightens the clamps, 
V and W. 

Thus the milling cycle after all stations 
are filled is: Unclamp fixture, remove 


Wt 


Fig. 18. Pump jig with drill bushing and gun 
type drills indicated. A valve body is shown 
clamped in the jig. 


milled valve body from second station; 
remove valve body from first station; 
turn it over, and place in second station; 
place new valve body in first station; 
and tighten clamps V and W, Figure 17. 
The cutting speed of the milling opera- 
tion is 24.03 inches per minute. 

Because these bodies are forgings, the 
mounting bosses have about %” of ex- 
cess material to be removed by milling. 
The locating buttons in the base of the 
first station, F, are adjusted to a height 
which will permit about 1s” of material 
to be removed. The locating buttons in 
the second station, G, are so adjusted 
that when the milling operations are 
completed on both sides, the centerline 
of the outlet ports is equi-distant from 
the two milled surfaces of the bosses. 
Also, this method of positioning the 
valve body in the fixture insures that 
the dimension from surface to surface 
of the bosses will be held to the toler- 
ance specified. 





Fig. 17. Two valve \ 
bodies clamped in a 

milling fixture as set 

up for milling the 

mounting bosses, D. f 
On completion of the 

milling cycle, body 

Z-1 is removed from 

the first station, turned 

over and clamped in 

the second station, ' 

Z-2, for completion of 

milling the ve on 

both sides of the body. 

| Clamping is facilitat- 

ed by the cam and 

handle member, Y. 
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Drilling Holes in Mounting Bosses 


Extreme care has been taken in de- 
signing the jigs for drilling the holes 
in the mounting bosses, because these 
two holes are used in locating the valve 
bodies in the holding fixtures for sub- 
sequent machining operations. The 
pump-type jig used on this operation 
is shown in Figure 18. The base and 
handle are standard purchasable items. 
However, an interfering button is added 
to the flat base so that all valve bodies 
will be placed in the jig in the same 
position. For all intents and purposes 
it would not seem to make any difference 
from which side of the body the drilling 
of these holes be started. But from ex- 
perience, Parker engineers have found 
that a slight runout of the drill will 
materially affect the locating of the 
valve body in subsequent machining fix- 
tures, where the holes in the bosses are 
used with locating pins. Therefore, the in- 
terfering button prevents the valve body 
from being placed in the jig in any but 
the correct position, which is to start all 
holes from the same side of the valve 
body, that being the side from which the 
locating pins in the machining fixtures 
enter the holes in the bosses. 










8" SARI 
ROR EES _— 





FIGURE 19 


Fig. 19. Spacing and diameters of the holes 
drilled in the mounting bosses must be held to 
aclose tolerance. To check these two dimensions 


this gage is used. 
JANUARY, 1947 


Fig. 18-a. Allen drill press equipped with a 
Buhr attachment for multiple drilling. The 
setup shows two gun type drills for simul- 
taneous drilling. It will be noticed that the jig 
is opened by a lever type handle rather than 
the crank shown in the drawing, Figure 18. 


The top plate of the jig shown in Fig- 
ure 18 has two drill bushings, E-1 in- 
serted. The bottom ends of these bush- 
ings are tapered 30° on the inside to 
take the tapered shape of the mounting 
bosses and at the same time accurately 
locate the valve body in the jig, so that 
when the holes are drilled they will be 
perpendicular to the horizontal plane 
passing through the center of the valve 
body. The drill bushings are made from 
tool steel, hardened to Rockwell ‘“C” 
62-64. 

The gun type of drill is used, E-2, 
Figure 18. This type of drill is used 
because it cuts well in drilling deep holes, 
has a reamer action, and gives a reamer 
finish, thus saving a reaming operation. 

The drilling operation is performed on 
an Allen drill equipped with a Buhr 
multi-drill attachment which operates 
two spindles, thus two holes are drilled 
in one operation. Figure 18-a shows an 
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Fig. 20. Valve y 

hooey mounted in a Cc re ¥ 

Goss & DeLeeuw oS coe 
Chuck, positioned ead 

for the machining e ) ‘of 

of the valve port, B. B Ly - 
The X-l pad is Lk. "2 
stationary, being 
bolted to the base — 
of the chuck. Pad / 

X-2 is bolted tothe ¢ 

jaw of the chuck /A ‘ * 
and moves in and 
out by rotation of 
screw M-l. The ( 
four tools used in 
this operation are 
indicated. 
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Allen drill on which a Buhr attachment 
is mounted. 

Because these holes are used for locat- 
ing the valve body in holding fixtures 
for other machining operations it is 
necessary that they be correctly spaced. 


Fig. 20-a. Goss & DeLeeuw Automatic Chuck- 
ing Machine Department. 


Therefore, the gage shown in Figure 
19 is used to gage both hole diameter 
and spacing. 


Machining Operations on Valve and 
Outlet Ports 


There are three sets of machining 
operations performed on the offset valve 
body in which the Goss & DeLeeuw 
automatic chucking machine is used. 

Because dimensions have not been 
shown on the drawings and the size of 
the valve has not entered into this dis- 
cussion, any mention of drill or tool 
sizes is used only as relative compar- 
isons, indicating different operations as 
taking place. 




















In Die Making 


A new development in duplicator con- 
trol methods and accessory equipment 
is being employed in the shops of the 
Pioneer Mold Company of Cleveland. 
One of the country’s leading producers 
of precision molds and dies for the plas- 
tics molding and die casting industries, 
the Pioneer Mold Company is well 
equipped with standard duplicating equip- 
ment, Gorton, Bridgeport, Turchan, etc. 

Although all of this diversified equip- 
ment is kept constantly busy on a great 
variety of jobs, Pioneer Mold Company 
engineers and toolmakers overlook no 
bets that show possibility of simplifying 
operations or improving mold-making 
methods. 

The new method under discussion is 
embodied in equipment and material de- 
veloped by the Mealey Grease and Oil 
Company, also of Cleveland. The equip- 
ment, known as the Contour Following 
Signal Device, and the material, an elec- 
tro-conductive coating, termed “Signa- 
Kote,” that is appiled to the non-con- 
ducting surface of a master mold or pat- 
tern, are used in combination on those 
types of duplicating jobs where hereto- 
fore the old stand-by tin foil method 
was common practice. 

A better understanding and apprecia- 
tion of the new method can be had by 
a description of the old tin foil tech- 
nique and its shortcomings. 

When a die or mold cavity is to be 
produced or duplicated, by milling, from 
a master pattern, means must be pro- 
vided to insure that the path of the mill- 
ing cutter results from, and is in exact 
duplication of, the master pattern pro- 
file. This is most commonly effected by 
a tracer point or stylus, operating in 
fixed relationship to the cutting tool. 
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The contacting portion of the stylus 
must be of the same shape and dimen- 
sion as the cutter, and whenever, for the 
purpose of routing out intricate shapes 
and designs, the cutting tool is changed, 
a correspondingly shaped stylus must be 
chosen for that portion of the job. 

As a vertical spindle, end-milling cut- 
ter feeds down into the work, tool steel 
die block or mold, it removes metal 
until its downward feed is stopped by 
the contact of the tracer stylus with the 
surface of the master pattern. Both 
the work and master model or pattern 
are located on the machine table, and as 
the table’s feeds (longitudinal and trans- 
verse) are manipulated between the 
repetitive downward passes of the 
cutter, metal is removed until the 
remaining (uncut) surface is an exact 
duplicate of the master surface which 
has been similarly and repetitively con- 
tacted by the downward moving tracer 
stylus. 

The cutter and stylus are maintained 
mechanically in fixed relationship, one to 
the other, so that the cutter can be fed 
into the work only until the tracer has 
made contact with the pattern. In those 
cases of manual operation of cutter and 
work feeds, the operator must be alert 
to cease feeding the instant the stylus 
contacts the master surface. To aid the 
operator’s sensitivity in manipulating (or 
ceasing to manipulate) the critical feeds 
calls for a positive signalling means. 

Master patterns or models may be con- 
structed of metal, wood, plastics or 
plaster compositions. With metal pat- 
terns it is relatively simple to rig up an 
electric warning signal to indicate to the 
operator the moment of initial contact 
of the master pattern surface by the 
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tracer stylus; whereupon he immediately 
stops the cutting feed. The metal master 
and stylus serve as part of an open 
electrical circuit. When the stylus con- 
tacts the master surface, the circuit is 
closed, and a bell, buzzer or light gives 
the warning signal. If the feed is main- 
tained even momentarily beyond the in- 
stant of contact, the consequent flexure 
of the stylus due to side thrust of lon- 
gitudinal or transverse feed, or any 
indentation of the pattern surface by the 
stylus due to continued down-feed, will 
result in just that much “over travel” by 
the cutter, and the work becomes over- 
size. Hence the need for skill and alert- 
ness on the part of the operator and for 
a positive and infallible warning signal. 

The advent of more master models 
made of wood, plaster compositions or 
cast resins, which are electrical non-con- 
ductors, has been responsible for the 
development of the tin foil technique. In 
these instances, in order that the master 
may be part of an electrical circuit, a 
coating of tin foil is applied to that 
portion of the surface to be duplicated. 
This, at best, is a fussy, messy and thank- 
less job. Tin foil is not the easiest 
material in the world to manipulate. 
It tears and wrinkles with the greatest 
of ease, and by the time an irregular 
surface made up of intricate embossed 


Fig. 1. The plaster master model has been 
painted over with the electrically conductive 
“Signa-Kote.”” This enables the surface to serve 
as part of the circuit which is completed by 
contact of the tracer stylus on the model. The 
Contour Following Signal Device is seen in the 
upper left corner of the view. 





patterns is smoothly and _ uniformly 
covered with tin foil by means of an 
adhesive, the cost of the operation and 
the disposition of the worker have both 
become out of line. 

Once accomplished, however, the job 
is still far from satisfactory; the layer 
of tin foil is delicate and has to be 
treated accordingly; it is subject to 
abrasion and tearing by the tracer 
stylus; and furthermore, when sub- 
ject to the make and break of the elec- 
trical current which actuates the warn- 
ing signal (bell, buzzer or light of 
relatively low voltage and high amper- 
age) the minute spark or arc, that occurs 
as the stylus contacts the foil, can 
puncture or burn the foil. For all of 
these reasons the tin foil coating is 
mechanically and electrically unsatis- 
factory and of too short life, particularly 
for the repetitive use of one master 
without recoating. 

The Mealey method and equipment 
does away with all such handicaps. It 
is fast-working as to preparation and 
application and it is positive and fool- 
proof in performance over long periods 
of time. 

In Figure 1 is shown a die casting 
die job being run on one of Pioneer 
Mold Company’s Brigeport turret-head 
milling machines; one die section of an 
automotive decorative grill. The tool 
steel block, with the die cavity almost 
fully roughed-out, is under the cutter 
spindle and the plaster master model 
is to the left and under the tracer arm 
and stylus. Instead of employing a 
layer of tin foil, the master model sur- 
face has been painted over with the 
“Signa-Kote” conductive coating which is 
a part of the Mealey method. The coating 
is easily and quickly applied by brushing 
and its electrical conductivity becomes a 
permanent characteristic of the model 
surface. 

In the upper left-hand corner of Figure 
1 may be seen the Mealey Contour Fol- 
lowing Signal Device. This is a vacuum 
tube, audio signal generator, amplifier 
and loudspeaker. The operation of the 
unit is just as simple as its one on-and- 
off switch, tone control, and extension 
cord for plugging into any 110v., 60- 
cycle outlet, for power supply. In the 











end of the unit housing is a telephone- 
type, plug-in jack which enables the 
operator to plug in a set of headphones 
if he is working under conditions of an 
extremely high shop noise level. 

Figure 1 clearly shows the working 
connections of the Contour Following 
Signal Device as applied to a Bridge- 
port mill. Two flexible leads from the 
unit are clamped by means of terminal 
clips, to (1) any part of the machine 
as a “ground,” and (2) to the tracer 
stylus. The only precaution in the whole 
setup is that the tracer stylus proper 
must be insulated from the rest of the 
tracer housing and equipment. This 
was easily done in the Pioneer Mold shop 
by reboring the standard Bridgeport 
stylus-holding quill to a slightly larger 
size and by using a stylus with a shank 
smaller than standard. The resultant 
difference in bore diameter and shank 
diameter permitted pressing onto the 
stylus shank an insulating bushing that 
fits the rebored quill. The only require- 
ments for this bushing are that it do 
its insulating job and that it have suffi- 
cient wall thickness to “take” the set 
screw in the tracer quill. 

The signal current circuit in Figure 1 
is as follows: from the Contour Following 
Signal Device to the Bridgeport via the 
wire which is clipped to the top of the 
tracer quill housing; through the machine 
to the table and from the table through 
the work-holding clamps to the “Signa- 
Kote” painted surface of the master 
model; and then back to the signal gen- 
erator via the wire which is clipped to 
the stylus. 

The warning signal or tone gener- 
ated by the device is variable by means 
of the tone control knob from a low to 
high pitch, in accordance with the oper- 
ator’s choice and for most effective 
acoustical contrast with surrounding, 
extraneous shop noises. 

A working setup is shown in Figure 
2, where the operator is hand-feeding 
the cutter down into the work. At the 
same time, the stylus goes down equally 
because of being carried by the extension 
arm which is clamped around the cutter 
spindle quill. The instant the stylus con- 
tacts the conducting surface the circuit 
is completed, and upon hearing the loud- 


speaker signal, the operator stops his 
down-feed. He then in-feeds the table 
a few thousandths and repeats the mill- 
ing cut. 

While thus “jogging” both the table 
transverse and feeds be- 
tween cuts so that finally the tracer has 
reached down to and contacted the entire 
varying profile of the master, the cutter, 
meanwhile, due to its successive down- 
feeds, has removed metal from the die 
block to the extent that the die cavity 
has become an exact replica of the model 
cavity. 

It will be noticed in Figure 2 that one 
of the signal device terminals is clipped 
to a clamp which, in turn, overlaps a 
the surface of the 
This “ground” terminal can be 


longitudinal 


portion of coated 
master. 
clipped anywhere on the setup that in- 
sures an uninterrupted electrical path 


from the surface coating back to the 
signal unit. 

The setup shown in Figure 3 is of 
Fig. 2. The operator down-feeds the cutter 


into the work until he hears the contact warning 
from the loudspeaker of the Contour Following 
Signal Device. Located below the speaker open- 
ing is the tone control which enables the operator 
to adjust the pitch of the warning signal to 
most effectively contrast with surrounding shop 
noises. Latest models of the signal are being 
equipped with a red pilot light as an indicator 
that the current is on. 


























































Fig. 3. A hook-up of two Contour Following 
Signal Devices giving control of milling in two 
directions. The outfit nearest the operator con- 
trols the vertical feed and the other is set to 
govern the width of the shoulder being milled. 


particular interest, because it shows an 
ingenious application of two of the 
Contour Following Signal Devices to the 
control of cutting feeds in two directions. 
The job is that of milling the shoulder, 
seen in the path of the cutter, at the top 
rear of the die member. 

The vertical depth to which the 
shoulder is milled is controlled by the 
tracer stylus and signal circuit operating 
on the master model. In this instance, 
for dimensional reasons, the stylus is 
held in an extension piece bolted to the 
regular Bridgeport arm that extends 
from the spindle quill. 

At the rear, operating on the die block 
proper, is another tracer and signal cir- 
cuit which controls the horizontal width 
to which the shoulder is being milled. 
The bent rod that supports the tracer 
is secured by the hole and set screw 
that show in Figure 1 as a part of the 
quill housing, below, and -to the left of 
the spindle down-feed lever, and just to 
the right of the quill locking lever. On 
and near the outer end of this bent rod 
is a universal clamp or adaptor holding 
a shorter rod that serves as the stylus 
and which can be seen pointed toward 
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the vertical face of the die block. 

The distance that exists (by projec- 
tion) between the end of the tracer rod 
and the front side of the end-mill deter- 
mines the width to which the shoulder 
is to be milled. As the table is fed 
inward the width of the shoulder in- 
creases, until the rear tracer contacts 
the face of the die block, whereupon 
the loudspeaker signals the operator 
that dimension has been attained. To 
repeat, the width of shoulder, or dis- 
tance between the two vertical planes 
defining the shoulder, is the dimension 
set up between the end of the tracer 
and (by projection) the far side, or most 
advanced point of tangency, of the end- 
mill. 

In this application the tone controls of 
the two Contour Following Signal De- 
vices are set, one sufficiently higher in 
pitch than the other, so that the operator 
instantly recognizes a signal as being 
either the in-feed warning or the down- 
feed signal. 

Because the signal 
electronic tube, grid circuit triggered 
device, the actuating current flowing 
through the flexible leads, the machine 
and the model surface are so weak that 
there is no danger of shock or fire. An 
accidental “short” in the control circuit 
would only cause a continuous signal, 
calling for remedial action. 

The setup of Figure 3 is indicative 
of the versatility of the Mealey method. 
It is easy to visualize a hook-up where- 
by three signal circuits could control the 
three dimensions of a slot or rectangular 
cavity, length, width and depth. 

The full range of applicability of this 
electronic tool is limited only by the 
variety of jobs going through a shop and 
the ingenuity of the users. 


generator is an 





Additional information as_ to 
specifications and applications of 
the Mealey Contour Following 
Signal Device may be had by ad- 
dressing the Mealey Grease & Oil 
Company, 2945 E. 88rd Street, 
Cleveland 4, Ohio, or by use of our 
postage-free INFORM-A-GRAM 
Key No. K30-T. 
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Hydraulic Valves 


And Control Devices 


Part Il 


In a number of cases we have been 
confronted with the necessity of com- 
bining a number of valve operations 
and arranging this combination so that 


manifold connections can be made to 
the remainder of the system. In the 
usual form we accordingly supply a 


mounting face to pull against the mat- 
ing surface on the machine. 


Leaks at Mating Surfaces 


While we can make this mounting 
surface on the valve as truly flat as is 
necessary, there are innumerable oc- 
casions where the ultimate user does 
not appreciate the necessity of providing 
a similarly flat mating surface, with the 
result that when the valve is mounted, 
leakage is evident. 

In order to eliminate this leakage, the 
first tendency on the part of the assem- 
bler is to tighten the mounting bolts. 
Unless we design these valves with an 
excessive amount of bulk the castings 
will not take the strain which can be 
applied in making this connection. The 
consequent distortion of the casting al- 
ways results in “sticky” valves and over- 
all unsatisfactory performance. 

In order to meet this demand on the 
part of the user for valves in combina- 
tion, we would like to show a few typical 
examples of what can be done to over- 
come the disadvantages outlined pre- 
viously and to also provide systems 
which are more efficient. 

Hydraulic System for Work Clamping 

Assume for a moment that our prob- 
lem is to provide a hydraulic system for 
clamping the work in a lathe. In order 
to open and close the chuck jaws as rap- 
idly as possible we will want a large 
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how- 
ever, the chuck jaws strike the material 
to be clamped, we no longer want capac- 


supply of oil available. When, 


ity on the part of the pump but we 
merely wish pressure. To provide for 
this operation we would like to describe 
a co-ordinated system which, to a certain 
extent, overcomes the disadvantages of 
a large number of individual devices to 
be connected with piping and also pro- 


vides for a minimum input supplye to 
perform the functions intended. For 
this type of a system we would use a 


double pump; one having a large capac- 
ity for the quick opening and closing of 
the chuck jaws; and a second pump of 
a relatively small capacity to supply the 
pressure necessary to clamp the work. 

In addition, we will need a 4-way valve 
to direct the oil to either end of the cyl- 
inder, a valve which is sensitive to the 


pressure in the system, and dumping 


valves. These are all included in the 
pump housing casting and_ intercon- 
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nected with drilled or cored passages. A 
remote pilot valve and the operating cyl- 
inder are the only devices which are 
necessary to pipe. 


With actuation of the remote valve, 
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actuating a work-holding chuck. 
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which starts the cycle, the flow of oil, 
from both the large and small pump, is 
directed, by the 4-way valve, to the 
proper end of the cylinder. This pro- 
vides for the rapid closing of the chuck 
jaws. Since the pressure required by 
the closing operation is usually much 
lower than the pressure required to 
clamp the work, the pressure-sensitive 
valve will block the dumping valves to 
prevent return of the oil to the tank. 
When the pressure rises, the pressure- 
sensitive valve, which in this case is es- 
sentially a relief valve, operates the 
dumping valve to dump the capacity of 
the large pump at a pre-set pressure but 
continues to direct the capacity of the 
small pump to the cylinder. Since its 
capacity is small, the overall power in- 
put to the system is held to a minimum. 

When the cycle reversed by the 
operation of the pilot valve, the 4-way 
valve reverses, the dumping valves are 
restored to their blocked position, since 
the pressure has now fallen to that re- 
quired to quickly open the chuck jaws, 


is 
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Fig. 1. In this typical hydraulic system the fluid pressure results in a straight-line application of 
power due to the travel of the piston within its cylinder. 
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Such a system would be employed for 


i The quick-travel opening and closing of the chuck jaws is the 
| function of the large pump. The second pump, of relatively small capacity, builds up the necessary 
holding pressure while the jaws are gripping the work. 
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and the large capacity of the pump is 
automatically brought back into the cir- 
cuit. 


“Requirement” Pumping 


As previously discussed, the use of 
metering valves to obtain a variable con- 
trol over the rate at which the cylinder 
moves requires an excess amount of 
power at all rates except the maximum. 
In instances where this is undesirable, 
and in order to provide a system which 
will eliminate, to a certain extent, the 
undesirability of excessive piping to the 
various separate functions required, we 
would like to call attention to a system 
which, for the want of a better term, 
we call “requirement” pumping. 


Milling Machine Table Controls 


The application which we will select 
as a typical example is the control of a 
table on a milling machine. Here the 
requirements are: first, we need a large 
capacity pump in order to move the table 
quickly from a point where a man may 
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load a fixture to a point where the mill- 
ing operation is to begin. At this point 
we wish to control the rate of movement 
of the table so that it will move at the 
proper speed to produce the type of sur- 
face which is required on the piece or 
part which is being machined. Further- 
more, approximately half way through 
the cut we no longer need be concerned 
about the type of surface, so we wish to 
increase the rate of feed in order to 
speed up the overall cycle of operation. 
When the actual cutting is finished, we 
then, of course, wish to return the table 
as rapidly as possible to its starting po- 
sition since this is lost time so far as 
performing the intended function. 

Here we have the necessity of provid- 
ing some means of varying the rate at 
which oil is delivered to the cylinder dur- 
ing the time when work is actually being 
done. In order to provide all of these 
various functions in a unit and combine 
them as much as possible, we have ar- 














ranged a large constant displacement 
pump, a smaller capacity variable dis- 
placement pump and then the valves 
which are necessary to control this cycle 
of operation. In order that we eliminate, 
insofar as possible, excess piping, elec- 
trical pilot operation with solenoid valves 
will be used. 


Electrical Pilot Operation 


These solenoid valves will be con- 
trolled by switches which are in turn 
actuated by the dog bars on the table 
of the milling machine. With the initial 
start of the cycle, which is made by the 
operator pushing the start button on his 
push button station, the 4-way valve is 
positioned so that it will direct the capac- 
ity of the large pump to the proper end 
of the cylinder. ge this large capacity 
the cylinder will move at the desired 
rapid traverse rate. When the table has 
moved to a second pre-set position where 
the feed rate is to begin, a switch will 
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Fig. 2. This hydraulic circuit is an example of the author's description of “requirement” pumping 







for driving a milling machine table. Solenoid valves, actuated by dog bars along the machine 
table, give electrical pilot control for rapid traverse and two work feeding speeds. A further refine- 
ment is the introduction of the locked circuit valve which insures that the table will not be “carried 
ahead” of its drive when climb milling is being done. 
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connect a second solenoid valve, which 
in turn will dump the capacity of the 
large pump at a negligible pressure, and 
will supply this oil to the inlet of the 
variable displacement pump, whose 
stroke is controlled by, for this example, 
a manual adjustment. This variable 
pump now delivers a much smaller quan- 
tity of oil to the cylinder and the pres- 
sure in the circuit rises to a value which 
is sufficient to do the work at the rate 
intended. As will be noted, no by-pass- 
ing is taking place. 

In accordance with our typical exam- 
ple, half way through this cut the dogs 
on the table are so set that a third sole- 
noid is energized, which now allows this 
manual setting to change to a second 
manual setting, increasing the stroke of 
the pump, thus supplying more oil to the 
cylinder and increasing its rate of move- 
ment. When the table has reached the 
desired position, as indicated by the set- 
ting of the dogs, a switch controlling a 
fourth solenoid valve will cause the 4- 
way valve to reverse, the dumping and 
feed valves will be restored to the origi- 
nal position and the capacity of the large 
pump will then be supplied to the other 
end of the cylinder, providing the rapid 
return rate. 

Effect of Climb Milling 

During the feed rate of our typical ex- 
ample, we find it necessary to take care 
of an unusual characteristic which might 
occur during our milling operation, par- 
ticularly under what is commonly called 
“climb milling’. Since the cutter is trav- 
eling in the same direction as the ¢, I- 
inder, and since it is cutting intermit- 
tently, it has a tendency to move the 
table independent of the oil supplied by 
the pump. In order to provide the rigid- 
ity required to prevent this table from 
moving except as governed by the feed 
rate of the pump, we must incorporate 
in this circuit a means for locking the 
operating piston. To acomplish this we 
use a locked circuit valve. 

This is connected internally by means 
of channels in the supply and discharge 
ports of the main operating cylinder. 
The pressure required in the circuit to 
drive the cylinder is directed to a valve 
connected to the return line of that cyl- 
inder. It is designed so that for a given 
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feed rate it will open a certain distance, 
permitting the oil to return from the 
back-side of the cylinder to the tank at 
a slight back pressure. If, however, the 
piston of the cylinder is driven or carried 
ahead, as in this example, by the cutter 
of the milling machine, the pressure in 
the supply circuit falls and our pressure 
sensitive valve acts to restrict the flow 
of oil from the back-side of the cylinder. 
The back pressure, therefore, rises and 
the cylinder is locked by the oil return 
column at the feed rate of the pump. 

While we have continuously discussed 
the use of a cylinder in our typical ex- 
amples, this cylinder can only provide 
for linear motions. In each case where 
rotational motion is desired, a hydraulic 
motor can be substituted for the cylinder 
and the identical operating character- 
istics obtained. 

All of the systems previously dis- 
cussed are somewhat limited in their 
overall control of the rate of operation 
of the operating cylinder. If we use a 
metering valve to control the rate of 
movement, excessive by-passing results. 
If we use a system of requirement 
pumping, as discussed, we gain certain 
advantages but do not have completely 
variable control over the entire operat- 
ing range. 


Rotary Motions 


In order to meet the demands of hav- 
ing complete control over the rate of 
movement of our operating cylinder with 
a range of 200 or 300 to 1, and in some 
instances even as high as 1000 to 1, a 
different type of hydraulic system, com- 
monly called the closed circuit system, 
is most often used. 

In this type of system the motor or 
cylinder operates at a speed or rate 
which is a definite function of the quan- 
tity of oil pumped. By varying the 
amount of oil pumped, or by varying the 
rate of oil consumption by the hydraulic 
motor, complete control over the speed 
range can be obtained. The pressure in 
this type of system will rise and fall 
automatically to meet the work require- 
ments at the output shaft of the hy- 
draulic motor so that, within design 
limitations, pressure has little to do with 
this rate of operation. In order to do 
the work required at the output shaft, 
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to repeat again, the quantity of oil de- 
termines the speed, the torque required 
determines the pressure. 

In accordance with our original defini- 
tion, all of these devices which provide 
this flexibility of control are now going 
to be called controls, even though a num- 
ber of them are essentially pilot valves 
regulating the flow or pressure in cir- 
cuits which are auxiliary to the main 
transmission of power. Since this type 
of system is most commonly used in 
applications where speed is the main 
function to be controlled, we will assume 
that our typical circuit now 
a variable displacement pump and a con- 
stant displacement hydraulic motor. 


consists of 


Speed or Ratio Control 


For the sake of clarity we will take a 
few specific examples. We wish to ap- 
ply hydraulics to provide a complete con- 
trollable range from a stop position to 
2000 rpm. This is all to be done with 
the movement of a small handle which 
can be operated with one’s finger through 
an angular rotation of, for example, 10 
degrees. In addition, we wish to rotate 
this small stem 10 degrees in the oppo- 
site direction and obtain complete control 
while the motor is rotating in the oppo- 
site direction. In addition, for a specific 
amount of angular movemeni of the 
operating stem, we wish a specific speed. 
For this type of a control system we 
need a source of pressure and a pilot 
control, which is essentially the same as 
the 4-way valve previously described. 
This will direct the flow to the means for 
varying the displacement of the pump so 
that it pumps in one direction or pumps 
in the opposite direction. If only this 
valve were supplied, the pump immedi- 
ately would assume its maximum stroke 
and the motor would operate at the max- 
imum speed. Additional provision must, 
therefore, be made to stop this stroke at 
the point desired in order to limit the 
speed in accordance with the calibration 
of our operating handle. 

As one example of this means, we will 
attach to our pilot control, or 4-way 
valve, a variable orifice which is operated 
by the movement of the stroking mech- 
anism itself so that when the stroke 
reaches the position indicated by this 
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angular movement of the stem, its pres- 
sure will automatically rise and oppose 
the pressure from the 4-way valve, thus 
holding the wobbler at this position to 
give the desired ouput speed. For all 
intents and purposes, this overall system 
is a velocity servo. With small fingertip 
control we are moving literally moun- 
tains at exactly the speed desired. 

In this same system we now wish to 
obtain characteristics which are quite 
similar to those of a direct current, 
series wound,.motor. For a given quan- 
tity of oil pumped, we wish a certain 
However, if the load should be- 
come excessive we wish to have a speed 
drop and for this drop in speed we wish 
to obtain additional torque. In order to 
provide this type of control, we will take 
a pressure-sensitive control or valve and 
connect it into the main line from the 
variable displacement pump to the hy- 
draulic motor which now must also be 
variable. When the pressure is at a low 
value, we will have the hydraulic motor 


speed. 


in minimum stroke and its speed will 
be a function of the amount of oil 
pumped. As the load increases at the 


output shaft we have an automatic rise 
of pressure in the main line and this 
pressure-sensitive valve now readjusts 
the displacement of the motor. This re- 
duces its speed and automatically, for 
approximately the same pressure, gives 
use more torque. 


’ 


“Space” Servo Mechanism 

As a second typical example we wish 
to provide a hydraulic system wherein 
the movement of the work is to be a 
definite function of the movement of the 
stem; i.e., if the stem moves 10 degrees 
the work moves 10 degrees, then stops. 
The work is not to move at the same 
rate as the movement of the stem but is 
merely, at some slower rate, to move to 
the position indicated by the _ initial 
movement of the stem. 

For this system we can again use the 
variable displacement pump and the con- 
stant displacement motor. The controls 
for the stroking of the pump will differ 
from the case cited above only to the 
extent that a movable sleeve, containing 


ports identical to those on the stem, 
must be added to the pilot control. This 


sleeve is directly connected to the work 
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by gearing, for example, so that the 
movement of the work is fed back to the 
pilot control. When the stem is moved, 
oil is admitted to the stroking control 
mechanism which causes the pump to 
deliver oil to the motor which, in turn, 
drives the work. As the work moves, an 
indication of its movement is transmitted 
to the sleeve through gearing, in a direc- 
tion to close the pilot valve and return 
the pump to “no stroke”, thus stopping 
the work. This system is commonly 
called a “space” servo. 


Velocity and Space Control 


In the third typical example of control 
we now wish to have both velocity and 
space control. Here we will co-ordinate 
the elements of both systems and com- 
bine them so that we can do work at 
exactly the rate and with exactly the 
amount of power required in accordance 
with the demands of an original signal 
requiring little or no effort. 


Turret Controls 


During the war a typical example of 
this type of mechanism was a control 
system for turrets wherein any number 
of these turrets were operated to aim 
the guns in accordance with the demands 
at a sighting station. A signal was 
transmitted from the sighting station 
to the pump stroking control which pro- 
vided the means by which the pump 
stroking mechanism adjusted itself to 
supply the desired rate of output speed, 
and this was again related back to the 
initial movement. “Hunting” difficulties 
experienced with this type of system 
were largely overcome so that it was 
able to obtain extreme accuracies. This 
leads us to possible discussion of the 
control systems of the future. 


Auxiliary Electrical Controls 


To a large extent, up to the present 
time, particularly so far as commercial 
applications are concerned, the only elec- 
trical mechanism which has been em- 
ployed has been a solenoid valve. It has 
purely “on” and “off” characteristics and 
in a large number of cases these have 
been perfectly satisfactory. However, if 
more complete control is desirable it 
will be necessary to take other electrical 
functions and translate them into a 
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means by which we can control, and con- 
trol accurately, hydraulic transmission 
of power. Signals detected electrically 
by such devices as photo-electric cells, 
electrostatic pick-ups, etc., can be readily 
amplified and integrated to provide the 
desired power. 


Variable Input, Constant Output 


As a specific example of this accuracy 
of control which is possible with hy- 
draulic mechanisms, I would like to take 
a few minutes to tell you of a recent de- 
velopment on which we have been work- 
ing for the past three years and which 
is now going into production. This de- 
velopment, started during the war and 
which is still continuing, was to provide 
a means whereby alternating current 
could be utilized in large aircraft. The 
requirements of the electrical system 
for control of the airplane were becom- 
ing so excessive that it was no longer 
feasible to use the old 24-28 volt direct 
current system economically. After con- 
siderable analysis on the part of the en- 
gineers of the electrical industry, it was 
finally decided that the electrical system 
would be 400 cycle, 208 volt. 

Since the frequency is a definite func- 
tion of speed and since the frequency 
now is high, it was necessary to generate 
at a relatively high speed. In addition, 
since the frequency is a definite function 
of speed, it was not possible to operate 
these alternators from the aircraft en- 
gine which revolves at anything from 
idling to take-off speeds, roughly a range 
of 3% to 4 to 1. An auxiliary power 
plant with its separate engine could have 
been supplied but it had many inherent 
drawbacks. 

The main problem, therefore, pre- 
sented to us was the requirement of tak- 
ing the variable speed from the aircraft 
engine and providing a controllable con- 
stant speed for the generation of alter- 
nating current. The input speeds se- 
lected were 2100 to 9000 rpm and the 
output speed for generation was 6000 
rpm. This system was to be controlled 
with an accuracy which would permit 
synchronization, parallel operation of 
any number of alternators, and an equal 
division of the electrical load when more 
than one alternator is operated in the 
electrical circuit. 
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Here we have a typical example of 
being required to take a measure of the 
frequency of the electrical circuit and 
the current which is delivered from each 
alternator and translating and integrat- 
ing these two signals to control a hy- 
draulic drive with extreme accuracy. 
The hydraulic unit which we selected for 
this application consists essentially of a 
hydraulic differential system wherein the 
difference between the input and output 
speed is performed by hydraulic action; 
i.e., pumping and motoring. Stripped to 
its barest elements, the unit is a variable 
displacement hydraulic pump and a con- 
stant displacement hydraulic motor, so 
arranged that the input shaft rotates the 
pump and motor cylinder block assembly. 
The output shaft is free to rotate as 
dictated by the action of the hydraulic 
motor pistons. The stroking means is 
stationary with respect to the case of 
the drive. 

When the pump is in a “no stroke” 
position, which in this case becomes di- 
rect drive, the closed circuit hydraulic 
system requires the motor pistons to 


remain stationary and they, in turn, 
drive the output shaft. If the input 


speed is lower than the required 6000 
rpm output speed, the wobbler is tilted 
and the motor pistons now reciprocate 
and add to the base input speed the nec- 
essary speed to obtain the 6000 rpm at 
the output shaft. If the input speed is 
higher than the desired output speed, the 
wobbler is rotated in the opposite direc- 
tion and the action of the motor pistons 
is to subtract from the basic speed to 
again re-establish the desired output 
speed, All of the control functions 
center on the means which controls the 
stroke of the hydraulic pump. 

The output shaft of the hydraulic 
mechanism drives an electric tachometer 
generator, the voltage of which can be 
made a function of output speed. In 
addition, from one of the electrical lines 
from the generator we take a signal, by 
means of a current transformer, of the 
amount of current being transmitted 
from the generator. Through a system 
of rectification these two signals are 
integrated and the final resultant voltage 
is transmitted to what, to all appear- 
ances, looks like an ordinary solenoid 
valve. 
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Variable Solenoid Valve 


As we previously mentioned, a sole- 
noid valve usually had nothing but “on” 
and “off” characteristics. However, by 
using a solenoid with a tapered air-gap, 
a pilot valve stem similar to that used in 
the 4-way valve, and a spring, a suitable 
means of control was obtainable. 

The valve stem was balanced in its 
mid-position against the force of the 
solenoid by means of a biasing spring. 
A momentary change in current to the 
solenoid because of a momentary change 
in output speed resulted in temporary 
unbalance and oil was allowed to flow to 
the servo mechanism controlling the 
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Centralizing or Justifying Fixtures 
—in precision work these spotting or 
lay-out fixtures are used to deter- 
mine that all machining on a cast- 
ing or forging will be correctly 
located overall. 
Light-weight Fixtures 
—the use of light metal alloys in fix- 
ture construction to lessen’ the 
handling load on the _ operator. 
Circular Relief Tool Grinding 
—the geometry of circular or eccentric 
relief of a cutting tooth. 
Equipment and setups for grinding 
circular relief. 
Radio-frequency Heat Treating 
—applications of the principles of In- 
duction and Dielectric heating to 
cutter teeth, shaft hardening, pro- 
duction brazing and non-conductive 
workpieces. 
Tooling Shortcuts 
—an emergency punch and die made 
from hollow head screw and wrench. 
—built-in indicator buttons for align- 
ment of milling fixtures. 
Continuing Features 
A Tooling Program for Forged Globe 
Valves. 
Hydraulic Applications from the Users’ 
Viewpoint. 











stroke of the pump until the condition 
was corrected. 

In conclusion, some of the design data 
for this servo control mechanism on the 
transmission just described, delivering 
75 hp at 6000 rpm, with input speed of 
2100 to 9000 rpm, illustrates quite clear- 
ly the possibilities of controlling accu- 
rately the transmission of power by hy- 
draulic mechanisms. The travel of the 
pilot stem was .010”. The maximum 
solenoid force was 1% pounds, and the 
auxiliary pressure for the servo was 250 
psi on a piston having a 1%4” diameter. 
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This subject presupposes that a quality 
control operator has been at work in a 
plant and has obtained some results that 


are worth reporting. In making such a 
report he must recognize that there 
exists: (1) a great variety of types of 
plant operations, (2) a great variety of 
points of view of quality control opera- 
tors, and (3) a great variety of attitudes 
of management. Each of these factors 
must be taken into account in planning a 
reporting program. Accordingly, what 
follows here must be interpreted in terms 
of conditions existing in a particular 
plant. In general, a quality control 
operator earns his salary by possessing 
two types of ability: (a) knowledge of 
where to find things in a book, and (b) 
an intuitive sense as to when to abandon 
the book in favor of his own ingenuity. 

The operator who is in the fortunate 
position of working with management 
that understands the technique of sta- 
tistical control, can report in detail 
everything that he is doing. In fact, 
keeping management fully informed is 
the best method of maintaining interest 
in the work. Even under such favorable 
conditions, summary reports should be 
submitted at strategic times. 

If management is open-minded but 
uninformed on _ statistical control, the 
first requirement is to do some sugar- 
coated instructing in the subject. But 
the exact procedure must be geared to 
the personalities involved, both manage- 
ment and operator. The author has wit- 
nessed the successful use of three entirely 
different techniques. There must be 

__*This_ paper, under the title of “Report 
Midwest Conference of the American Socte 
author, who is also Editor of the 





88 


ng Quality It 
on of Quality Control. 
Society's “Industrial Quality Control’. 


others that have been used with equal 
success: 

(1) The probability approach: set up 
examples with cards, dice or colored beads 
to show chance variability; plan the ex- 
periments so that they will be applicable 
to the plant’s manufacturing operations. 

(2) The control chart approach: tell 
the story of separating chance variability 
from assignable causes of variability; 
show the frequency distribution analysis 
and application to plant operations; pre- 
sent the principles of sampling, prefer- 
ably with examples of potential or actual 
savings. 

(3) The indirect approach: forget 
statistical control and tell the story solely 
in terms of operations and results ob- 
tained; bring in the control chart as an 








by Martin A. Brumbaugh 
Professor of Statistics 


University of Buffalo 








operating device, and keep the statistical 
background out of the presentation. 

If management is only luke-warm or 
even hostile, great care is required. Be- 
lieving that this case requires the great- 
est amount of discussion, two cases are 


Resul 


s to Management’, was read before the 
It is presented here by courtesy of the 
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Table I. 


replacement, and reinspection, before and after using statistical control. 


Army acceptance figures for the two periods. 


presented in the sequel in which quality 
control operators succeeded in converting 
hostile managements. 

Case I 

The quality control engineer operated 
two levels below the quality manager 
who reported directly to the plant super- 
intendent, the responsible policy-making 
executive. Initially the quality control 
engineer was authorized by his super- 
visor to analyze records of inspection of 
assembly operations. The engineer pre- 
pared charts of number of defects per 
unit and posted them at all assembly 
stations. Simultaneously he inaugurated 
a system of weekly reports. These re- 
ports were circulated to foremen of 
inspection and production as well as to 
the quality manager and the plant super- 
intendent. There was no evidence that 
the executive paid the slightest atten- 
tion, but the quality of assembly work 
improved steadily. 

At the end of three months the en- 
gineer submitted a report which included 
Table I and compared the man-hours per 
unit in assembly, inspection, repair and 
replacement, and reinspection before and 
after using statistical control. Included 
also was a comparison of the number of 
units accepted by the Army in the two 
periods. The marked improvements in- 
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Showing a comparison of the man-hours per unit in assembly, inspection, repair and 








Shown also are the 


dicated by this table finally drew the 
plant superintendent’s attention, and he 
ordered an expansion of the statistical 
department with instructions to investi- 
gate fabrication operation and receiving 
inspection. 

The machine shop, although producing 
100,000 piece parts per week, was char- 
acterized by short runs, sometimes 
making as many as 800 different part 
numbers in week, Control chart 
analysis of an operation of this type was 
not attempted, even though the initial 
record of 15% reworked and 4% scrapped 
indicated plenty of room for improve- 
ment. Instead, a weekly report of the 
form shown in Table II was circulated 
to management and to shop supervision. 

This report gave a record of the quality 
of production in the machine shop, show- 
ing the number and percent of pieces 
accepted and rejected for both the cur- 
rent week and for the preceding ten 
weeks. The report also included an 
analysis of rejected pieces, showing cause 
of rejection, rework data, and scrap loss. 

Just as in the assembly area, this re- 
port received scant attention and for 
several weeks no improvement was 
shown. A chronic rework was defined as 
an item for which at least 10% of pro- 
duction was returned to the machine 
shop for at least three successive weeks. 


one 
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This supplementary information finally 
caught the eye of the plant superin- 
tendent and action followed quickly. In- 
dividual foremen were called in for 
specific explanations. The usual attempt 
to “pass-the-buck” was stopped short by 
the detailed inspection records presented 
by the control engineer. Corrective action 
was swift and permanent. The results 
after seven months of reporting are 
apparent in Table II. 

A report to the plant superintendent 
stressed the fact that in 1944 one piece 
out of six passing through the shop and 
passing to the inspection bench was 
covering the route a second time. Stated 
differently, this meant that one-sixth of 
the machine capacity of the shop was 


Table II. 


Progress made over a seven-month period after effecting quality control. 





ineffective and that inspection costs were 
inflated by 20%. This situation was auto- 
matically corrected by the reduction in 
reworks in 1945. This report was made 
to offset the shop supervision contention 
that reworks were inexpensive. 

A parallel reporting procedure was set 
up for receiving inspection, but its effect 
was negligible until the control engineer 
prepared a vendor rating sheet, Table 
III, and submitted it to the purchasing 
department. This sheet showed the aver- 
age percent defective of inspected 
samples or lots for each individual part 
number supplied by the respective 
vendors. The first one was made for a 
list of standard parts. Subsequent ones 
were made for the list of special parts 


This report 


demonstrated that in 1944 one piece out of six passing through the shop and on to the inspection 


bench was covering the route a second time. 


In other words, one-sixth of the machine capacity of 


the shop was ineffective and inspection costs were 20% inflated. 























TABLE II 
t Producti in } 
ind After II A 
° Py 
ction Pi 
inti ng 
A March Aug 
| 4,1945 19, 194 
Accepted As 18,706 
Not Accepted As] 64 6,474 f 
Tota } 25,180 
Number of Pieces 
Returned t Week Ending 
Machine Shop for 
Au 44 Mar. 24, 19 
Operations Omitted BA 
Rework Dimension 8 .69 
Burrs 10,159 46 oe 02 
Rechase Threads 8,311 132 2 .06 
Strip Chrome 8 aa 
Heat Treat 1,34 01 
Miscellaneous 714 24 
Scrapped 8 1.33 
74) ; ‘ 
[Total } 
*Higher total due to multiple defects 
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poor quality records were dropped. 


going into a single sub-assembly. Pur- 
chasing discovered the parts for which a 
particular vendor could maintain good 
quality, as well as the vendor or vendors 
that could maintain good quality on a 
particular part number. A supplementary 
sheet, showing the number of rejected 
lots during the month returned to each 
vendor, quickly revealed the source of 
most of the costly follow-up work of the 
purchasing department. On the basis of 
this rating sheet the purchasing depart- 
ment rearranged its contracts, assigning 
to each vendor the part numbers which 
that vendor could do best. A few vendors 
with uniformly poor quality records were 
dropped. The effect of this rearrange- 
ment was apparent on the rating sheets 
of subsequent months. 

The reports described are only a 
sample of the work done by this control 
engineer. He adhered to the point of 
view that corrective action should be the 
responsibility of production, but that it 
was his task to provide as mych detailed 
information as possible to aid production. 
He made no spectacular attempts to at- 
tract the attention of top management, 
but rather depended upon the cumulative 
effect of repetitive reporting. He did 
come to three conclusions: (1) immediate 
superiors, with no knowledge of quality 
control procedure and no desire to ac- 
quire such knowledge, are a hindrance 
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Table III. A reporting procedure paralleling that used in compiling Table II was of ne sligible 
effect until the control engineer prepared the above vendor rating sheet and submitted it to the pur- 
chasing department. On the basis of this report, the purchasing department rearranged its contracts 
to procure from each vendor those parts in which that vendor excelled. Vendors with uniformly 


to progress, despite good intentions, (2) 
top management must possess some 
knowledge of quality control procedure 
and a genuine interest in using control 
results as a management tool, if the work 
of the control engineer is to be effective, 
(3) there is no method of evaluating or 
reporting the intangible gains from the 
use of statistical control; hence evalu- 
ated dollar savings are always an under- 
estimate of the benefits of a control 
system. e 


Case II 


The chief inspector of this plant re- 
ported directly to the factory manager 
and within his own function possessed 
sufficient authority to introduce statis- 
tical control procedure as an integral 
part of inspection operations. This was 
done initially in the assembly area be- 
cause this plant does comparatively 
little fabrication, although many special 
parts are machined in the plant. 

Over a span of three months consider- 
able improvement in assembly operations 
resulted from daily and weekly reporting 
of the results of inspection. When out- 
of-control conditions were encountered, 
immediate investigation followed. In 
some cases this led directly to receiving 
inspection. Detection of quality varia- 
tion there led in several cases to the 
dispatch of trouble shooters to plants of 
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TABLE IV 
Status of mbly Operations After of 
ction Based on Control | 
- Percent 
ae A yne Improvement 
, Month M N | in Three Months 
Later Later | 
A ¢ l 4.] 23 63 
B f RS) 3.5 10.4 71 
c 11.2 6.6 4.9 1.7 | 85 
D | 8.2 3.4 2.5 77 
. E 69.6 65.8 61.5 45.8 34 
F 10.6 44 
G 6 4.2 2.6 1S | 76 
H 5.1 3.9 2.9 | 60 
I 5.2 4.6 70 
j 1.6 84 
K ¢ ¢ ).1 66 
bs 4 85 

















Table IV. Daily and weelly reporting of the results of inspection permits immediate investigation 
of out-of-control conditions. This summary showed the steady and striking improvement in 
percent defective in assembly operations resulting from three months of corrective action based on 


control chart records. 


vendors. In other cases assembly failures 
were quickly traceable to faulty machine 
shop operations. In still other cases it 
.vas found that piece parts and sub- 
assemblies were being damaged during 
assembly. In a few cases blueprints 
were changed on the basis of the control 
chart records. Corrective action pro- 
duced results which were recognized by 
operating supervision throughout the 
plant, but top management gave no 
evidence of being aware of the existence 
of the quality control system until the 
chief inspector prepared a summary, in 
the form shown in Table IV, which 
showed steady improvement in percent 
defective in assembly operations during 
the first three months of corrective ac- 
tion based on control chart records. 
This report produced ample response 
from top management, and the chief in- 
spector was authorized to install statis- 
tical control of all operations in the 
plant. The chief inspector is very metic- 
ulous about placing on the president’s 
desk periodic summary reports of the 
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quality status of all operations. 

In passing, several other experiences 
can be mentioned briefly. A quality man- 
ager planning the introduction of sta- 
tistical control “sold” the idea to top 
management and secured a general direc- 
tive authorizing him to install his system. 
He then began issuing orders to oper- 
ating departments, but did not train men 
in his own inspection department in con- 
trol chart technique or corrective action 
procedure. Needless to add that the re- 
sults were disastrous. This man was 
shortly transferred to another plant and 
soon left the company. 

In another plant a new vice-president 
in charge gf plant operations announced 
that all emphasis must be placed on two 
departments, production and _ selling. 
Pursuant of this plan, the inspection de- 
partment was skeletonized and a flour- 
ishing statistical control installation was 
abandoned. Three months of this policy 
has resulted in the loss of a long stand- 
ing contract to make an _ important 

CONTINUED ON PAGE 98F) 
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ASCO “AUTO-ARB” can triple 


production on many secondary operation; 









Auto-Arb is available in range of stand- 
ard sizes, from %8” to 1!2”, at 1/64” in- 
tervals. Only 5 collet sizes are required to 
accommodate this range. Larger sizes 
available on special order. 


Auto-Arb has been proved by production 
tests—more than tripling production and 
eliminating downtime of machines. No 
failures have been reported from the hun- 
dreds already in actual service. 


Write for descriptive bulletin, giving 
complete information as to applications, 
Sizes, prices, etc. 








THE 


Any machinable part of metal, plastics, wood, etc., can be held firmly by the in- 
side diameter, for secondary operations, with the ASCO “AUTO-ARB” in a stand- 
ard collet. “AUTO-ARB” is a precision tool, expanding accurately, and maintain- 
ing perfect concentricity with the collet. No other tools are necessary—chucking and 
unchucking can be done without stopping the machine—thus greatly increasing 
production. It works equally well in “blind” holes, and requires a minimum of 
holding surface—eliminating the need for special arbors on difficult jobs. It will 
work with any standard collet, and can also be used to good advantage on drill 
presses or milling machines with collet devices. 


17704 Waterloo Road, Cleveland 19, Ohio 





Automatically Expanding Ar- 
bor for holding work piece by 
inside diameter while machin- 






ing outside surface. 


Permits Chucking and Un- 
Without Stopping 





chucking 
Spindle! 




























Work piece held by “AUTO- 
ARB” being inserted into re- 
volving spindle for machining 
operations. 











with FIRTHUTE 


This unusual operation is being performed by a leading valve manu- 
facturing plant, machining 2°,"’ rofMfid 18-8 stainless steel. Ten Firthite 
T-04 tools are staggered in each of four cutting heads on a milling 
machine to cut slots !4'’ deep x 134"' long, containing a 60° angle, 
194,'' at the top of the angle. 

The remarkably high output (800 pieces per grind) and the excellent 
results obtained attest again to the advisability of using Firthite sintered 
carbide tools for most satisfactory cutting performance. 


(ll iets Stocking 


STEEL & CARBIDE CORPORATION 


BRANCH OFFICES: McKEESPORT, PA. * NEW YORK * HARTFORD * PHILADELPHIA 
PITTSBURGH * CLEVELAND * DAYTON DETROIT * CHICAGO * LOS ANGELES 
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Bay State, with a new streamlined system of processing orders, 
80° more manufacturing space, additional equipment, and new modern 
facilities for stock, now offers you improved delivery. We have added to 
our personnel, and appointed several new distributors strategically located 
to serve you, while our regular distributors have greatly increased their 
stock of wheels. 

Large enough now to meet quickly all your abrasive needs, we 
are still small enough to give your orders individual attention. 

These improved facilities and our usual high quality product 
warrant a trial. 
ond Warehouses — Chicag Detroit. Distributors — All principal cities. 
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BAY STATE ABRASIVE PRODUCTS CO. e WESTBORO, MASSACHUSETTS, U.S.A. 
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a see are ‘a inte that 
will give you the “edge” on 


COMPETITION! 


@ Yes, peacetime production will 
have its problems, even as war 
production. Not the same prob- 
lems, but just as tough. Competi- 
tion will require tools that cut 
clean—fast—smooth—accurately. 

You can depend upon MEYERS 
J GENERATED CARBIDE-TIPPED 
FORM TOOLS to give you the 
“edge” on competition, by giv- 
ing you more pieces per hour— 
more pieces between grinds— 
and a much smoother finish. On 
actual production runs, MEYERS 
GENERATED CARBIDE-TIPPED 
Toots have boosted production 
by more than 500%! 
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Send us your prints for quotation 
MEYERS GENERATED 
Carbide-Tipped 


FORM TOOLS 











WwW. F. MEYERS COMPAK 


Established 1888 
21016 FOURTEENTH STREET + BEDFORD, INDIANA 
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“Precision Hole Location” 


A review of an outstandingly valuable book by J. Robert Moore. 


It is 


written for toolmakers, by toolmakers, and published by The Moore Special 


Tool Company of Bridgeport, Connecticut. 




















PREFACE: lf Eli Whitney could awaken 
from his eternal sleep, his eyes would open 
wide, indeed. His once frowned-upon theory 
of mass-production through interchangeable 
parts-and-assembly manufacture now provides 
a standard of living for the United States that 
is the envy of the world. Special tools so reduce 
hand labor as to bring many former luxuries 
within the reach of an ever-widening consumer 
public. 

During the 150 years which have elapsed since 
Whitney's day, every conceivable product has 
een mass-produced through interchangeable 
parts-and-assembly methods —except the tools 
themselves which made this possible. 

The generations of toolmakers who followed 
Whitney have constantly advanced the science 
of achieving volume production of metal, plastic 
and wood products, but only now have they 
reached the point where they can apply the same 
principles to their own work. The ability to 
mass produce special tools, dies, fixtures, gages 
and molds under stringent accuracy require- 
ments is the most significant industrial advance 
since man grasped the ability to mass-produce 
end products. What this will mean during the 
next 150 years defies the imagination. 
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The author's preface to his 
book, *‘“Precision Hole Lo- 
cation,” surveys the prog- 
ress in toolmaking that has 
made possible today’s even 
more exacting demands in 
toolmaking techniques and 
craftsmanship for tomor- 


row’ s products. 


The single purpose of this book is to show in 
full detail how one highly important phase of 


the toolmaking job—accurate hole location 
through engineered methods—promotes inter- 
changeability at the very source of all mass- 
preduction, namely the tool. 


J. Robert Moore 
* 


“Precision Hole Location’’, by J. Robert 
Moore, presents the most advanced know- 
how concerning those toolmaking ways 
and means of laying-out, boring, grind- 
ing and correcting holes to the closest of 
tolerances that it has ever been this re- 
viewer’s pleasure to “discover” between 
the two covers of a book. 

The 148 pages are devoted to 
conveying detailed, working explanations 
of, and instructions for, attaining to the 
highest full interchangeability 


book’s 


degree, 


of manufacture, both in toolmaking and 
in production. 

The 
derived 


authoritativeness of the book is 
from the author’s expericence 
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Fig. 7 — Piece part to be made in die shown in Figs. 5 
and 6. At this point, it is assumed that the material is 
thick and that tolerances are broad. 


and source material. Long associated 
with his brother, Richard F. Moore, pres- 
ident, The Moore Special Tool Company, 
past president and currently a director 
of the National Tool & Die Manufac- 
turers’ Association, J. Robert Moore is a 
graduate engineer and toolmaker in his 
own right. His specialization has in- 
cluded precision tool and die work, the 
evolution of scientific methods control- 
ling the grinding of precision lead screws, 


and the engineering development of 
Moore Jig Borers and Grinders. 
The inspiring aspect of the work 


springs from the nature of the job his- 
tories that profusely illustrate the text, 
and the calibre of toolmaking craftsman- 
ship that is set up throughout the book in 
the light of nothing but the best being 
acceptable. 

Mr. Moore’s book is rich with the his- 
tory of toolmaking and deals with the 
constantly narrowing of manufacturing 
tolerances that the toolmaker has had to 
meet since the early-day “thousandths” 
of gunsmiths and watch and_ clock 
makers, through the “tenths” of World 


War I, and up to the present-day stand- 
ards of easily-spoken “millionths”. The 
book details by word and picture all of 
the toolmaker’s methods as they have 
evolved to meet the challenge of higher 
and higher precision. He gives factual 
and generous credit to the other im- 
portant leaders in his chosen field, i.e., 
the Pratt & Whitney Company of Hart- 
ford, and the Swiss (SIP) of Geneva, 
Switzerland. 

Mr. Moore’s clever and refreshing 
treatment of his subject involves a “plot” 
that is carried into each of the several 
chapters dealing successively with more 
advanced and higher precision methods 
of hole locating, boring, grinding, in- 
specting and correcting, i.e., one typical 
piercing and blanking die that produces 
the piece part shown in his Figure 7, 
reproduced herewith. This die design as 
first detailed is for producing the piece 
from relatively thick stock and to com- 
paratively broad tolerances. After dem- 
onstrating all the ways and means of 
hole locating applicable to these specifi- 
cations, the assumption is made that the 
piece is to be of much thinner stock, 
calling for smaller die clearances, and 
with a tightening of all dimensional tol- 
erances to one-fourth and less. This calls 
for correspondingly higher precision in 
the die work. 

All of the methods of layout are de- 
tailed by beautiful drawings and the 
finest imaginable, close-up photographs 
of toolmaking procedures. The layout 
examples start with the combination 
square and scriber and progress through 
the more accurate results attainable with 
the surface gage to the planer gage, 
vernier height gage and scribers built 
up on gage blocks. 

This reviewer is most impressed by the 
way Mr. Moore has treated these “pre- 
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practice in many machines, is inadequate for jig borers 
1 & 


- Clamping againsi gibs, although conventional 


Table movement resulting from this practice, due to spring 
in all parts, can amount to as much as .0O1". 
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Fig. 95 Special clamp bar, attached to table of Moore 
Jig Borer, prevents movement of table from clamping 
Bar is rigid endwise, but sufficiently flexible that crosswise 
pressure for clamping will not influence table position. 
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Fig. 278 — Formula for averaging location of two mating 
dowel holes. 

Jig Borer” methods of laying out or lo- 
cating. He does not speak disparagingly 
of them, but so thoroughly explains and 
illustrates the principles, capabilities and 
shortcomings of each, that these basic 
techniques can be mastered as they have 
to be, by the apprentice; and where a 
job has to be done in a shop limited to 
these tools, the very best work that can 
be accomplished with these tools will 
result from a detailed study of the text 
and illustrations. The errors and vari- 
ables are so thoroughly explained that 
they cam be reduced to a minimum in 
each case. 

The same detailed and meticulous 
treatment is accorded the locating of 
the die-block on the lathe faceplate by 
both wiggler-indicating and toolmaker’s 
buttons. 

In Figure 25, the author diagrams 
sixteen steps in drilling, counterboring 
and finish reaming a .375” hole from a 
scribed line start. The multiplicity of 
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special tools required and their grinds 
are shown, and, as he states, once the 
toolmaker makes such a set, they may be 
used many times. 

As the tolerances of Mr. Moore’s job 
specification are narrowed, he treats 
extensively the master plate method as 
developed in the watchmaking industry, 
and faceplate grinding. 

The chapter entitled “What Delayed 
the Development of the Jig Borer?” is 
principally historical and can be con- 
sidered as most essential to the fullest 
appreciation of the toolmaker’s craft. 

In the pages devoted to the develop- 
ment of the Moore Jig Borer, there is a 
wealth of precision know-how for the 
machinery and machine tool designer 
and builder. Mr. Moore shows why the 
design features and construction methods 
employed have been finally chosen 
through processes of elimination. Tem- 
perature control for the precision lead 
serew grinding process is fully disclosed, 
as are lead screw thread inspection and 
elimination of errors in the fit of screw 
and nut. The design and construction of 
the precision components: column, head, 
quill, bearings, table and ways, and the 
special purpose gaging equipment de- 
veloped for each manufacturing step, are 
frankly portrayed by word, drawing and 
photograph. All told, it is the kind of 
information that many manufacturers 
would consider “top secret’; the draw- 
ing, Figure 95, of his method of stress- 
free table clamping, alone, is worth the 
price of admission to the gage maker, 
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Fig. 239 — Experience with diamond-charged mandrels 
indicates that these proportions will give satisfactory results 


98A 











measuring tool and precision instrument 
designer. 

The author’s chapters on jig boring 
and grinding practices follow through 
with the ultimate refinements in the pro- 
duction of the same piercing and blank- 
ing die to the alternate finer tolerance 
version of the job set up in the first 
chapter. Additionally, many other more 
intricate case histories are described, 
and are accompanied by the detailed jig 
boring and grinding instructions and 
precautionary measures applicable to 
each job. 

The thoroughness with which Mr. 
Moore develops his subject may be gath- 
ered from the following quotations from 
the pages devoted to hole grinding with 
diamond-charged mandrels: “We do not 
advocate the grinding of holes of a 
length or depth of more than six times 
their diameter. The stiffness of the 
mandrel will be so much reduced that 
great difficulty will be experienced in 
correcting the hole; the mandrel will 
bend and follow the existing surface, in- 
stead of correcting it. 

“We have no means of ascertaining 
specific unit pressures required to ac- 
complish efficient grinding, either with 
diamond mandrels or abrasive wheels. 
We find experimentally, however, that 
when the six-to-one ratio is exceeded, 
rigidity of the mandrels and consequent 
efficiency of grinding decrease at an 
enormous rate. 

“The stiffness of the mandrel may be 
improved by keeping its diameter large 
in proportion to the hole, but this does 
not ensure grinding efficiency. The cut- 
ting part of the mandrel must always be 
larger than the clearance portion. As 
the cutting part approaches the diameter 
of the hole the are of contact also in- 
creases, resulting in lower unit pressures 
and consequent loss of grinding efficiency. 

“The best results are obtained, both 
as to rate of stock removal and life of 
the charged surface, if a constant pres- 
sure is maintained between the mandrel 
and the work. Experience has shown 
that this amounts to about .0004” to 
.0005” lead of the feed over the cut until 
the hole nears size. This can be judged 
by the apparent rate at which the 
mandrel cuts, and generally an increase 
in feed of two or three “tenths” per 
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stroke will maintain this ratio. Never 
let the mandrel run out at both ends of 
the hole; work the tight end of the hole 
by further run-out.” These quotations 
typify the seasoned, down-to-earth, shop 
know-how that characterizes the book. 

Mr. Moore’s seventh chapter intro- 
duces, fully explains, and thoroughly 
establishes the economies of, the new 
science and practice of interchange- 
ability in toolmaking; in dollars, man- 
hours, and toolshop customer satisfaction. 
By text, photographs and drawings, ex- 
amples of the highest attainments in the 
art of precision tool and die making 
appear as a climax built up by the pre- 
ceding six chapters. Additionally, sev- 
eral pages cover applications of the jig 
borer to hole inspection, establishing the 
truth of starting points, determination 
and interpretation of errors, and a math- 
ematical demonstration of the parallel 
re-orientation of the workpiece to cancel 
out errors. The following quotation 
typifies the author’s material used in 
treating interchangeability in toolmak- 
ing: “Under conventional toolmaking 
practices, wherein the holes are trans- 
ferred from the die block after harden- 
ing and all parts thereafter are made ‘to 
fit? instead of to figures, the die block 
must be made first, and hardened, before 
any of the other parts can be made. The 
stripper and punch plate must wait until 
the die is hardened, since there is no way 
to predict the condition or positions of 
any of the holes in it. 

“Use of the Jig Borer-Jig Grinder 
partnership permits a degree of special- 
ization not possible by transfer methods. 
Since all parts are made strictly to 
dimensions, the die, stripper, and punch 
plate may be made concurrently. Devel- 
opment of more accurate habits also 
permits the making of small punches and 
bushings by other workers at the same 
time. In this manner the delivery of 
new dies to the pressroom is speeded up 
enormously. 

“As an example, the ten-station pro- 
gressive die, Figure 211, if made under 
conventional practices, would represent 
about 2,000 man-hours of labor. Since 
the parts would have to be made in 
progressive steps, only one or two men 
could work on it at a time. Delivery, 
would require about six months. 
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Testing Steel for Internal Defects 


The Supersonic Reflectoscope, devel- 
oped by Sperry Products, Inc., is used 








extensively in steel industries for rapid 
and non-destructive testing of materials 
for internal defects and also by heavy 
equipment users to determine the pres- 
ence of incipient fatigue failures. 

A quartz crystal searching unit is ap- 
plied to the surface of the material, 
which has been covered with a light film 
of oil to improve sound transmission. 
As it is moved over the surface, the Re- 
flectoscope sends supersonic vibrations 
through the material and measures the 
length of time it takes these vibrations 
to be reflected back from the opposite 
side or from any defects in the path of 
the vibration. The pattern on the oscil- 
loscope screen gives a visual indication 
of the location of any defects. Inter- 
pretation of this can be made by an op- 
erator after two weeks’ training. Sperry 
Products, Inec., Dept. DJ, 15th & Willow 
Ave., Hoboken, N. J., will send full par- 
ticulars on this instrument. INFORM- 
A-GRAM Key No. G85-T. 





H. E. DICKER 








9., 321TD Albany St., Springfield, Mass. 
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“Interchangeable manufacture permits 
all the parts to be made concurrently. 
The Jig Bored die sections, after harden- 
ing, are assembled completely on their 
own dowels in the die shoe. All holes are 
then Jig Ground. The stripper, hardened 
stripper inserts, and punch pads are Jig 
Bored and Jig Ground during the time 
the die blocks are being fabricated. Six 
or eight men work on the various parts 
at once. Man-hours are cut to 1,000 and 
the die is delivered in six weeks! More- 
over, due to its high accuracy, its life is 
two to ten times that of an unground 
die.” 

In concluding his text, Mr. Moore 
says: “Better and cheaper piece parts 
make for better and cheaper consumer 
items. The corollary also holds that 
better and cheaper tool parts make for 
better and cheaper tools. 

“The Industrial Revolution is too often 
considered as having happened in the 
remote past and over with. On the con- 
trary, it is as continuous as motion, and 
will be a part of our lives until the far- 
off day of Utopia. 

“The producer who doesn’t accept that 
principle in his tool room as well as in 
his manufacturing processes cannot hope 
to survive in the expanding era of inter- 
changeable manufacture.” 

The final section of the book includes 
184 pages of Woodworth Tables which 
greatly simplify calculating rectangular 
co-ordinates for locating hole centers on 
a circular layout. There is one table 
(and diagram) for each circular pattern 
of holes, 3 to 100 inclusive, and, for 
example, finding the rectangular co- 
ordinates for locating each one of 43 
equi-spaced holes on a true circle is re- 
duced to multiplying the circle diameter 
by the two Woodworth factors given for 
each location. These factors are given 
to the sixth decimal, and the angular 
spacing of the holes, for working in polar 
co-ordinates, is given in degrees, minutes, 
and fractions of seconds. 

In speaking of the tedious and time- 
consuming operations necessary to make 
all the individual arithmetical and trig- 
onometric calculations for such dimen- 
sioning, Mr. Moore explains: “W. J. 
Woodworth, of Mineola, Long Island, 
N. Y., a toolmaker, tool designer and tool 
supervisor of 40 years’ experience, recog- 
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nized the difficulties in these calculations. 
With his son, J. D. Woodworth, he set 
about developing tables to enable Jig 
Borer operators to obtain the correct 
figures with the least effort. 

“The cost-saving features of these 
tables have been thoroughly demon- 
strated over a period of two years prior 
to publication of this book. Richard F. 
Moore, president of The Moore Special 
Tool Company, states, ‘It would be diffi- 
cult to evaluate in dollars the substan- 
tial savings which have resulted from 
use of the Woodworth Tables in our tool- 
room. To say that they save their cost 
on a single job is a gross understate- 
ment’.” 

“Precision Hole Location” is the result 
of painstaking effort and years of re- 
search on the part of the author, and 
evidences the credit due him for his 
appreciable scientific and engineering 
contributions to the art of precision tool- 
ing. The act of The Moore Special Tool 
Company in sponsoring and underwriting 
its publication so as to make it available 
to the technical reader for the obviously 
“cost-minus” domestic price of three 
dollars is deserving of the highest com- 
mendation. E.W.P. 





AN INVESTMENT, NOT AN EXPENSE! 


Editor’s Note: The pages we have 
devoted to Mr. Moore’s book indicate our 
unqualified conviction that it is deserving 
of the widest possible distribution through- 
out the metal-working industries. To 
this we lend our enthusiastic support. 

The book is a “must” for machine 
builders, tooling and production engi- 
neers, tool and die makers, for colle 
engineering, technical and trade school 
students, and for learners and appren- 
tices as well; it should be in the “‘tool 
crib” of every technical library. 

Your order addressed to The Moore 
Special Tool Company, below, and ac- 
companied by three dollars, should be 
considered an investment in know-how 
rather than an expense. E, W. 

Precision Hole Location 
by J. Robert Moore 
Published by: 
The Moore Special Tool Company 
726 Union Ave. + Bridgeport 7, Conn. 


Priced at $3.00 in the U.S.A.; foreign, $3.50 
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MeKinney Tooling Facilities 


Complete physical plant facilities and 
a wealth of tool design and production 
tooling know-how characterize the oper- 
tions of the McKinney Tool & Manu- 
facturing Company, 1673 Arabella Road, 
Cleveland, Ohio. Typical of their intri- 
cate tooling projects is this Trunnion 
Drill Jig for working on aircraft engine 
parts. 

McKinney facilities and services for 
more than twenty years have been 
devoted to the designing and building of 
precision tools, jigs, fixtures, dies, gages 








known in the fields 
of process engineering, 
product design, plant 
layout and routing, as 
well as for. experi- 
mental and _  develop- 
ment engineering. 
Large capacity, pre- 


and special machinery. 
They are equally well 
Handy 
SET-UP STUD 


EVERY MACHINE IN YOUR * 
PLANT NEEDS ONE 


cision equipment for | 
all machining opera- | 
tions and_ extensive | 


mechanical and optical 
measuring and inspec- | 
tion equipment, com- | 
bined with ideal plant 
layout and _ working 
conditions contribute 
to the high quality of 
McKinney craftsman- 
ship. INFORM-A- 
GRAM Key No. 957-T. 






AND NUT SET 


UICKLY PAYS FOR ITSELF 


IN TIME SAVINGS 
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Each Set Consists of 
4—3” Studs 
4—5” Studs 
4—7” Studs 
4—Nuts 
4—‘‘T’’-Slot Nuts 
4—4” Studs 
4—6” Studs 
4—8” Studs 
4—Washers 
4—Coupling Nuts 


<—<€ All Sets in Individual Cases 


Specially designed T-slot nut will prevent dam- 
age to table slots caused by ordinary nuts. 
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(CONTINUED FROM PAGE 71) 
critical 10-inch length must be held to 
+ 0.003”, since even with allowance made 
for solidification shrinkage in the original 
die design, the casting would shrink an 
additional 0.0007” per inch, or .007”, 
after casting due to phase adjustment 
shrinkage. This suggests redimensioning 
the machined die cavity from our pre- 
viously calculated 10.076 to 10.083. 


Summary 


A number of factors influencing the 
extent of shrinkage that will take place 






1. Stronger body and teeth—no weak spots b) 
2. Better sharpening—less stock removal— 


more grinds per tool 


3. Smoother cutting—no jagged edges 
4. More pieces per grind—cutting edges 


hold up longer. 


Are you on the mailing list for “GEAR HIGHLIGHTS”? 


Published regularly as a service to gear users and producers. 


MICHIGAN TOOL COMPANY : 


7171 E. McNICHOLS ROAD e« 


““Another company 
copied one of your hobs so 
exactly that we couldn’t find 
the slightest difference under 
a comparator or as to analy- 
sis and hardness. 
the job, not one of them did better than one-half the pro- 
duction of the Michigan hob!”’ (From a user’s report). 

We are not surprised. They did not duplicate the 
freedom from carbide segregation in Michigan gear 
cutting tool steels. This freedom means: 


DETROIT 12, U.S.A. | 


in die castings produced in steel dies 
under pressure and under given condi- 
tions have been discussed. The effects 
of these variable factors upon the 
amount of shrinkage that would normally 
take place under theoretical or ideal con- 
ditions have also been pointed out. It 
would appear that while a general, all- 
purpose, practical shrinkage allowance 
figure will prove satisfactory in design- 
ing dies for most die castings, further 
consideration must be given to certain 
very simple or extremely complicated 
castings to arrive at a more exact 
shrinkage allowance. 
| (CONTINUED FROM 
| PAG 2) 

sub-assembly for a 
large automobile man- 
ufacturer. The author 
strongly suspects that 
the future of this com- 
pany is directly bound 
up with the selection 
of a new vice-presi- 


| dent in charge of 
operations. 
Summary 
Because conditions 


| vary so greatly from 
| plant to plant, there is 
| little possibility that 

any usable rules can 
| be stated for reporting 
| quality control results 


But, on 


| to management. The 
| following, which are 
little better than 


| guesses, may have some 
guidance value: 

a) Present summaries, 
not details. 

Make it simple, but 
be sure to tell the 
story. 

c) Dollar savings are 
most effective, but 
dollar figures often 
breed controversy. 
Perhaps a man-hour 
report will serve 
better than a dollar 
report. 

Modesty is essen- 
tial, over-modesty 
may be fatal. 
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Bunell Engineering Services 


An engineering service, starting at the 
customer’s plant with an analytical re- 
view and check-up of machine equipment, 
processes and facilities is featured by the 
Bunell Machine and Tool Company, 1601 
East 23rd St., Cleveland 14, Ohio. M. 
O. Shepherd, works manager, accounts 
for the demand for their highly special- 
ized services in finding that development 
of postwar tooling and equipment is pro- 
ceeding faster than normal, even where 
new consumer product development is re- 
tarded by economic factors. The ulti- 
mate objective of the Bunell services is 
the quick marketing of products. 

In their field of building special ma- 
chines and tooling for 
postwar production and 
competition, Bunell En- 
gineers emphasize the 
increasing importance 
of special purpose ma- 
chinery geared to the 
human factor as well as 
to profits. Their case 
histories show that less- 
ening the element of fa- 
tigue in mechanical 
operations gives an al- 
most parallel increase | , & 
in production and prof- 
it, other factors being 
equal. With special 
equipment designed for 
a multiplicity of opera- 
tions, the operator tends | 
to become a highly 
skilled set-up man. 

In one instance, the 
manufacture of an alu- 
minum ring of 16” di- 
ameter incorporated 
milled, spiral locking 
slots, drilled peripheral 
holes and machining on 
face and three inside 
diameters. Initially, it 
was a turret lathe and 
drill press job. Re-en- 
gineered and re-tooled 
by Bunell for an in- 
creased production 
schedule, three new ma- 





Four Sizes 


4, 5,6 or 7 feet long 
Top 2 Inches Thick 


BECAUSE 





3B. Sturdy, 


shelf. 


28 Inches Wide by 


THEY AAYVE 


I. Heavily ribbed, smooth- 
ly machined unyielding 
cast iron top. 


steel welded 
base with large steel 


milling machine for the spiral lock slots. 
Production was increased over 400%, the 
three special machines resulting in 16.6 
pieces per man-hour as against four per 
man-hour on the original two. 

Bunell engineering service is based on 
technical know-how that permits analysis 
of machining possibilities with subse- 
quent simplification. It provides on-the- 
job checks that permit more accurate es- 
timates on new equipment required, po- 
tential savings, and the amortization 
time required. 

For complete details and information 
regarding this engineering service, con- 
tact M. O. Shepherd at Bunell. 


Vhe Experts Choose 


CHALLENGE 


WORK BENCHES 











fi. Steel tool box shelf 
supported clear of bench 
top. 


2. Table equipped with 
lock-leveling screws. 


*b- Steel guard rail at back. 
@. Steel drawer with lock. 


7. Portability. 





chines were developed: 
a special boring ma- 
chine, a new drilling 
setup, and a special 
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Standardize 
with these 
At one-half your cost to build, you can stock 


in your own tool crib any or all “‘27 Varieties” of 
Noble & Stanton’s standardized Jig and Fixture 







pcs. gow a in a full range of sizes to meet your 
every need—just as you stock drill jig bushings 
iia: Order Today and cutting tools. 

IMMEDIATE DELIVERY Noble & Stanton standards are preferred by 


those who demand the highest quality tooling. 
Portfolio containing actual size drawings and 
prices will be sent on request. 





























“27 VARIETIES” 
QUARTER TURN “LIGHTNING” CLAMP ASSEMBLY. Positive e 
clamping ...instant release . . . 1045 forged steel clamp lever ... ground The Chrome Plated Line 
thread alloy steel stud . . . available in 27 size combinations. Ask 
us for free demonstration by one of our representatives. All parts 


properly heat treated and chrome plated. 


Adjusting Head Screws 
Adjusting Half Nuts 


paw f } C-Washers 
—— CAM HEEL CLAMP 
ASSEMBLIES 


Clamp Rests 

Flange Nuts 

Gang Mill Fixture Bases 
Ground Thread Studs 
Heel Clamps 


HEEL CLAMP ASSEMBLIES 


HAND KNOB CLAMP 
ASSEMBLIES 


Hand Knob Clamps 
Hex Jig Feet 

Jig Feet 

Knob Shoe Assemblies 
Mill Fixture Bases 


QUARTER TURN “LIGHTNING 
CLAMP ASSEMBLIES 


Quarter Turn Screws 
Rectangular Box Jigs 
Square Box Jigs 

Stud Drivers 








Swing Bolts 
Swing Clamps 
CAM HEEL CLAMP ASSEMBLY. Positive clamping with cushion Spherical Washers 
action ... will not creep .. . instant release . . . vibration will not 
release cam lever . . . available in 21 size combinations. Ask for free Socket Head Shoulder Screws 
demonstration by one of our representatives. All parts properly heat * 
treated and chrome plated. T-Angle Plate Fixtures 





Precision V Blocks 


NOBLE « STANTON, Inc. 








Manufacturers of Tools, Gages and Their Accessories 
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THESE KNU-VISE 
peokcicl ey Vaated | 
CLAMPING DEVICES 
MEET EVERY CONDITION 











[ FOR GENERAL CLAMP- 
ING—Use one of the KV 
Series 

& Suitable for light or heavy 

'  duty—available with solid 

4. > orchannel toggle bar adapt- 
able for wactees of fixed or adjustable 
pressure spindles. 


: FOR HEAVY WORK—use 
=, Toggle-Action C-Clamps 
| AlN The quick-fastening and 


NF quick-releasing feature of 
ooCy \ these C-Clamps is particu- 
4 » larly advantageous when 


you work with heavy parts. 


¥ 






TO CLAMP VARYING 
THICKNESSES —OR 
WHERE CHANGE OF 
ANGLE IS REQUIRED — 
use KK or KS Series 
The cam action of toggle 
bar of the KK style compensates for vari- 
ations in thickness. The swivel plate of the 
KS style permits change in clamping posi- 
tion to be simply made 
WHERE WORKING 
aS CLEARANCE OVER 
inl CLAMPED WORK !S 
LIMITED—use KP Series 
Both toggle bar and handle are horizontal, 
allowing free movement of operating tools 
above work, as in drilling, tapping, ete. 


WHERE CLAMPING OPER- 
~ ATIONS ARE REQUIRED 
—— IN DIFFERENT PLACES — 
P or KL Series answer 
Toggle action pliers (really small portable 
clamps) can be put to use anywhere in 
plant. Wide variety of models provide 
extensive range of applications. 
Send for New Catalog. 














1330 PLUM ST. 
4328 SAN FERNANDO RD. GLENDALE, CALIF. 
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PROGRESS 


NEW DEVELOPMENTS + IMPROVEMENTS «+ COST AND TIME SAVERS 


FOR FURTHER INFORMATION FILL 
{IN KEY NUMBERS ON POSTAGE- 
FREE INFORM-A-GRAM INSERT 


PERMITTING A THREADING CAPACITY 
RANGE from 22” to 4” for heavy duty thread 
ing and up to 4144” for 8-pitch threads and 
finer, the new "High Speed” Series Automatic 
Self-opening Die Head will produce threads t 
specifications of Class 3 fit (Am. Nat. Stds.) 
It is hardened and ground on all working 
surfaces and features a built-in eccentric and 
longitudinal float combination which makes 
it a satisfactory threading tool for heavy 
saddle type Turret Lathes. Inquire for further 
letails from JONES & LAMSON MACHINE 
(O., Dept. 3-42, Springfield, Vt., or use IN 
FORM-A-GRAM Key No. 342-T. 


A NEW LOCKING HAND WRENCH, with the 
gripping strength of approximately one-ton 
pressure, has a double lever or toggle action 
permitting it to be used as a combination 
straight, end or pipe wrench, vise, togglé 
press, clamp or pliers. Parts up to any size 
which will fit the maximum jaw opening of 
VY inches, can be held by the wrench for 

ling, drilling, grinding or machining, with 
it slipping or changing position. Made of 
tlloy steel and all cadmium plated, the 
wrench is 10 inches long and has a jaw open 
ing of 1% inches. For full details write to 
A. C. E., INC., Transportation Bldg., Dept. 23 
Detroit 26, Mich., or use INFORM-A-GRAM 
Key No. K23-T. 


PRECISION INDUSTRIAL TOOLS now of- 
fered by Sapphire Products include a wide 
variety of gages constructed of sapphire 
Those illustrated are: hand burnishing tool, 
sapphire tipt-type cylindrical plug gage 
ylindrical plug gage with solid sapphire 
members, cylindrical plug gage with sapphire 
inserts, cylindrical plug gage with solid 
sapphire members, flat plug gage, needle 
valve gage, ring gages, burnish-polishing 
tool, sapphire-tipt dial indicator contact points 
and standard contact point. For complete de 
tails write SAPPHIRE PRODUCTS DIVISION 
OF THE ELGIN NATIONAL WATCH CoO.., Dept. 
89, 932 Benton St., Aurora, Ill., or use INFORM- 
A-GRAM Key No. C89-T. 
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ACCURATE AND ADAPTABLE TO FIT THE 
L COMPOUND OF ANY ENGINE LATHE the 
= Fry Multi-Duty Tool Holder is made in two 
T sizes for large and small machines. Work of 
every conceivable type can be performed 
saving up to 40 percent on lathe time. Drill 
ing, reaming, tapping, boring, turning, facing, 


Y recessing, forming, threading, knurling, and 
d cutting off can be done in one chucking with- 
id out the use of the tailstock. A large solid 
ic steel base, with hardened and ground work- 
to ing and locating parts, assures long life and 
a accurate performance. Complete data is 
1g available upon request from the AIRO PROD- 
aid UCTS CO., Dept. 24, 2709 W. 54 





es Angeles 43, Calif., or use INFORM-A 
vy Key No. K24-T. 


er 
JE CONSISTING OF A SPECIAL GAGE BLOCK 
N- wtung between a pair of chromium-plated 





ecial alloy steel jaws and locked into po- 
) 


l 
by brass 





fasteners, the new E] 


1s Lc 






strom ‘’Mastersnap gage is offered by 
Dearborn Gage C Green thermoplastic 
ator for "GO" and red for “NO GO" 





ibinations are fitted over the 
held in place by means of plastic 
this arrangement, the special gage blocks are 
of not subjected to wear and may be used in- 





, efir t loss of original accuracy. 
th Complete details of these accurate, non 
wearing, interchangeable assemblies are 
ihe 1vailable upon request from DEARBORN 
en- AGE CO., Dept. 1-39, 22038 Beech St., Dear 
+c born, Mich., or use INFORM-A-GRAM Key 
23 No. 139-T. 

AM 








AN ANGLE-TRUE ATTACHMENT, for use 

Waltham Cutter has been de 
yped by Edward The face of the 
wheel used on this machine is dressed 





of- 
ide lish 









ire. by the standard-equipment diamond. The new 
Bl, 1ttachment provides a second diamond for 
ae iressing the back and seriphery of the 
hire wheel to any desired n of angles 
hing Gear and thread millin tircular form 





as 
smallest 


olid ls and multiple cutters 
er can be 


»dle “ 





res up to 3% inches 





‘ing sharpened. It can be used for either radial or 
iets rake grinding and operates either with index 
de plates or with a pawl device. For further 
ON information an i literature write THE EI ) 





ept. BLAKE CoO., Dept. 79, 634 Commonwealt! 
RM- Newton Centre, Mass., or use INF 


GRAM Key No. 79-T. 
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HOLDING AND POSITIONING WORKPIECES 
in any vertical or horizontal position is the 
function of the Powerarm Universal Positioner. 
It is adaptable to all kinds of benchwork for 
quicker and easier production 
ince. The Powe 


assembly, serv- 


ice and mainter rarm Positioner 





holds light or heavy work and permits turning 
360° at any angle on horizontal or axial 
planes and 180° on vertical planes. A line of 
universal attachments available with the 
Powerarm permit mounting many types of 
work. Complete details are available on re- 
quest from the GARFIELD ENGINEERING 
CORP., Dept. 62, Troost Ave. at Bannister Rd., 
Kansas City 5, Mo., or use INFORM-A-GRAM 
Key No. H62-T. 

POSITIVE AND HIGH SPEED CONTROL OF 
AIR CYLINDERS, actuating machine tool oper- 
ations, is the function of the new specially 
designed 4-way, 4-port solenoid operated air 
valve produced by Automatic Valve, Inc. This 
Model SV-4 is so small, compact and light in 





unted close 


weight, that it can be m to air 
cylinders, thereby eliminating ssive piping 
and waste air. These valves are of the pres- 
sure poppet type, stemless, 





shuttle 


sealex 


10% 








with short solenoid plunger travel. For com- 
plete details write AUTOMATIC VALVE, INC., 
Dept. 29, 37415 Grand River Ave., Farming- 


ton, Mich., or use INFORM-A-GRAM Key 
No. K29-T. 

DESIGNED TO HOLD WORKPIECES TO BE 
DRILLED, chamfered, tapped, or counterbored 
1 new device has been marketed by the Lift 
Swing Fixture Corp. The interchangeable top 
plate of the LiftSwing Fixture swings 180 
jegrees, permitting the work to be placed, 
swings back to proper work position and then 





is locked into place with a simple crank type 
handle. Write for literature to LIFT-SWING 
FIXTURE CORP., Dept. 84, 237 South Avenue, 
Garwood, N. J., or use INFORM-A-GRAM Key 
No. J84-T. 

DESIGNED TO OPERATE HYDRAULICALLY 
n six hundred pounds of oil line pressure the 
new Airlox Senior Vise Model will deliver a 
ten thousand pound squeeze at the jaw. A 
complete line of Airlox vises, adaptable as 





power jig or fixture, includes styles for 
practically every requirement. Literature is 
available upon request from PRODUCTION 


DEVICES, INC., Dept. 4-32, Whitehall, New 
York, or use INFORM-A-GRAM Key No. 432-T. 
OVERCOMING THE COSTLY WASTE NECES- 
SITATED BY REPLACEMENT of an entire 
carbide-edged work rest blade when a few 
hips are the only damage, Scully-Jones & 
Yompany have developed a_ segmented 
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In thousands of 
leading factories, ma- 
chine shops, foundries, etc., 
Air-O-chek Air Guns are saving 
air, speeding production, reducing 
maintenance. There are many reasons. Sim- 
ple construction. The exclusive ball and socket 
joint between valve and enclosed lever which gives 
‘ full discharge with slight flex of hose. Instant, positive 

shut-off. No outside levers or buttons. No packing gland. 
Just install a dozen Air-O-cheks and compare results. 


AIR-WAY PUMP & EQUIP. CO., + 411 S. Jefferson St, » Chicago 7, Ill. 























































CRATEX Soft Rubberized Abrasives 
WHEELS 
POINTS 


Assortment No. 774 


4 50 
A Big Value 


This is a standard as- 
sortment to get in- 
dustrials acquainted 
with CRATEX prod- 
ucts. Soft rubber- 
ized abrasive polish- 
ing wheels which 
have no superior. 

At Tool and Supply 

Dealers 


Prompt shipment 
on all orders. 


Requests for Catalog or specific information will be answered immediately. 


CRATEX MANUFACTURING CO., 95 Natoma st, San Francisco, Calif. 


JANUARY, 
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carbide-tipped work rest blade which requires 
replacement only of imperfect sections, at 
minimum cost. This special design also makes 
it possible to use a harder, longer-wearing 
grade of carbide. Additional details will be 
sent upon request from SCULLY-JONES & CO., 





Dept. 92, 1901 South Rockwell St., Chicago, 
Ill., or use INFORM-A-GRAM Key No. C92-T. 

ADAPTABLE TO ANY STANDARD BENCH 
LATHE the new miracle collet chuck can 
be used with stock up to one inch permitting 
the full capacity of the lathe. Installed in a 
few minutes it can quickly and easily be 
changed and once set cannot get out of ad- 
justment. Extending only 14%” beyond the 





spindle nose of the k t assures great ac- 
curacy. Additional colle are also available 
in rounds, squares and hexagons. For fur- 
ther information write MICRO PARTS CoO., 
Dept. TDJ, 322%2 East Beach Ave., Inglewood 
Calif., or use INFORM-A-GRAM Key No. J40-T. 

FLUX WELDING SCALE REMOVAL is ef- 


fected with ease and speed by use of Optimus 








ts 









Deoxidant No. 3, now being marketed by 
Optimus Detergents Co. Welding and brazing 
scale is alsc minated by this compound, 


which is applicable to a wide variety of 
metals and alloys, without forming any no- 
ticeable amount of smut. Shown herewith are 
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welded and brazed joints as they appear be- 
fore and after cleaning with Optimus Deoxéi- 


dant No. 3. Although this is neither a bright 
dip, nor one intended to replace ordinary 
pickling acid, it is acidic natured enough for 
use on most metals as a mild deoxidant which 





does not harmfully etch the surfaces. This 
compound is regularly used on welded steel 
tubing, brazed hot or cold rolled steel, copper, 
brass, welded aluminum, cast iron, bronze 
castings, and most aluminum alloys. Full 
information will be furnished on request from 
OPTIMUS DETERGENTS CO., Dept. 99, 165 
Church St., Matawan, N. J., or use INFORM- 
A-GRAM Key No. D99-T. 

ACCURATELY MACHINED TO THE SUR- 
FACE FINISH SPECIFIED for the ‘Preferred 
Number” series the A. S. A. has recently 
adopted, a handy pocket set of standards, 

nsisting of twenty small blocks of stainless 





steel, affording a convenient means of check- 
ing surface finishes over a wide scale of 
roughness, has been developed by University 
Machine Co. Small differences in surface 
finish are apparent by the “feel” of the 
surfaces and, because the blocks are machine 
cut, the user feels complete confidence in tests 
made with this set. Write UNIVERSITY MA 
YHINE CO., Division of Baird Associates 
Dept. 9-87, Cambridge, Mass., for details or 
use INFORM-A-GRAM Key No. 987-T. 
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2) 
SAVE UP TO OO OF DIE SETTER’S TIME 
WITH LEMPCO ANTI-FRICTION DIE SETS 


On one die, Atlantic Tool and Die Company 
saved 40 hours of assembly and set up time, 
by using Lempco Anti-Friction Die Sets. 
Lempco Anti-Friction Die Sets are equipped 
with ball or roller bearing guide pins. That's 
why dies can be set up by hand without 
the use of hammers, mauls, jacks or pry 
bars. This eliminates production delays 
caused by accidents to die and punches — 
saves up to 60% of die setter’s time. 
Lempco Anti-Friction Die Sets positively 
eliminate all down-time caused by bound, 
scored or galled guide pins. 


Write for fully illustrated booklet, “Facts About 
Lempco Anti-Friction Precision Die Sets.” 





FORM-GRINDING 


..is our business! 





e@ Your own products are your specialty. 
Why not let us form-grind the illustrated 
types of form flat-drills in which we 
specialize? 


Our entire organization is keenly interested 
in ‘‘Form-Grinding” and its problems. 
Facilities include J. & S. ‘‘Form-Dressers,’’ 
J. & S. “‘Form-Grinders,” and all necessary 
form-grinding equipment. The “know- 
how”’ developed by supplying some of the 
outstanding manufacturers in industry, is 
available for your quality tool require- 
ments—and at competitive prices. Your 
requests for quotation are solicited on that 
basis. 

Write for booklet or send prints today! 





4 


Sree : a | 
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+, 
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TOOL CO. 477 main st., East Orange 4,N.J. 
Monutacturers of “PLidsnatian"” Radii and Angle Dressers ig 


a ial ean te 
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MAKING ANY LATHE OR SIMILAR TOOL standard size “Rockwell’’ Hardness, or Supe! 
INTO A QUANTITY PRODUCTION MACHINE ficial Hardness Testers, the Universal Testing 


for multi-diameter parts, the new Oxford Swiss Unit can be mounted in whatever design of 
Type Converter will pr dc any part from a rigid frame the user finds will best and most 
needle point to ¥2” o.d., and from %4” length -onveniently meet his particular testing needs. 


Further information about this new testing 
unit can be obtained by — i? 
MECHANICAL INSTRUMENT CO., , Dept. 
6-76, 383 Concord Ave., New Sock. os Y.,. 01 
ise INFORM-A-GRAM Key No. 676-T. 
MILLING TWO SURFACES SIMULTANEOUS.- 
LY ON OPPOSITE ENDS of very small work 
pieces, the new Rigidmill promises to reduce 
time and machining costs. Its two horizontal 
pposed spindle heads, through an 11-inch 
stment range, permit cuts on opposite ends 





to six feet. Tooled by means of simpl ims 
this converter can be used with any standard 
lathe, old or new. Write to OXFORD EN 
GINEERING, INC., Dept. 17, Oxford Mi th., oF 


use INFORM-A-GRAM Key No. K 
| RECOMMENDED FOR asm NG ‘HEAVY 
AND LARGE WORK not rea tested in f the part at different heights. Additional 
material about this duplex milling machine 
in be requested from the SUNDSTRAND 
TOOL CO., Dept. 36, Rockford, Ill., or use 
INFORM-A-GRAM Key No. 36-T. 

RECENTLY DESIGNED AND ADDED TO 
THEIR LINES, the Behr Products Co. announces 
the following new peomacte: modern and sturdy 
Boring Bar, Taper Shank Model, with the new 


Boring Blade inserted; Standard Facing or 
Shoulder Boring Blade, always cuts flat and 
square with the Spindle Axis; new Back Fac- 
ing or Inverted Boring Blade; a double End 
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PAT. OFF. 


enka bbstbbssbhbbasshshssnsas 


Tighter, vibration-defying, enduring 
fastenings result when thread tolerances 
are held to extremely close limits by 
accurate tapping. 


HY-PRO Ground Thread Taps con- 
sistently produce accurate threads. Their 
extra hardness and durability result in 
longer life, more work between sharpen- 
ings... to cut costs and speed production. 


PROMPT DELIVERY, Many special as well 
as standard taps in stock. 
COMMERCIAL + PRECISION + SPECIAL 
GROUND THREAD TAPS 
Send for Catalog on company letterhead 


HY-PRO TOOL CO. 


New Bedford. Mass. U.S.A. 
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SPECIAL TOOL DESIGN 





DOES AWAY WITH 
OF THE JIG BODY 





Casting Machined 
by using standard 
Drillet Jig Box 








BUILT IN STANDARD SIZES AND 
SHAPES UP TO 6” x 6” x 6” 


APPLIED F 





The Drillet Jig Box is a six sided 
leaf type jig for all phases of drill 
press operation. Tooling expense 
can be reduced as much as 75%. 
All that is necessary is for tool- 
maker to locate part and insert drill 
bushings. Eliminates preliminary 
steps required in building and squar- 
ing jig. Side plates, end plates and 
leaves are replaceable for immediate 
delivery. Before investing hundreds 
of dollars in your toolmaker’s time 
Write for Literature and Prices. 


Full Scale Tracing Templates with Orders 
on Request. 


eo} 3) mere) ite) 7 walel, | 
1743 N. Winchester Ave., Chicago 22, 
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Cutting Blade used for roughing and finishing 
in one pass over the work; and a new small 
Hole Adaptor for holes smaller than 2” di- 
ameter. Details are given in Catalog 102A 
available from BEHR PRODUCTS CO., Dept. 
14, 13732 Woodward Ave., Detroit 3, Mich., or 
use INFORM-A-GRAM Key No. K14-T. 
EQUIPPED WITH ADJUSTABLE FIVE-POSI- 
TION MAIN VERTICAL TURRETS, the new 


special boring mill, a modification of Rogers’ 


Mills 


“Perfect 36° Vertical Turret built in 


im i 


ROGERS. 





standard and high speed models, has swivel 
side heads, horizontal four-jaw chucks, over 
size spindles, motor driven rapid traverse, and 
convenient foot controls. Complete informa- 
tion on modified and standard models is 
available by writing ROGERS MACHINE 
WORKS, INC., Dept. 4-46, 1807 Elmwood Ave 
nue, Buffalo 7, N. Y., or use INFORM-A-GRAM 
Key No. 446-T. 

PORTABLE VISE AND DRILL COMBINA.- 
TION TOOL, recently introduced under the 
name Twin-Tool, consists of two separat: 
tools that can be used in combination or indi 
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vidually. The portable vise swings on a 
vertical axis turning to any angle; the portable 
drill has a wide range of applications. In 
combination a horizontal drill press is ob- 
tained, or by turning the vise in the bench 
plate 90° it becomes a vertical drill press. 
For complete details, write W. H. HOWLAND, 
Dept. 16, 2533 East 73 St., Chicago 49, Ill., or 
use INFORM-A-GRAM Key No. K16-T. 
ESPECIALLY DESIGNED FOR DRILLING up 
to 1%” in cast iron, or equivalent in other 
metals, the new 20” Drilling Machine, devel- 
ped by The Sibley Corporation, offers wide 
interchangeability. The unit is standard with 





motor drive and belt guard or, where it is 
necessary to operate the machine from a line 
shaft, with tight and loose pulley drive. Cata 
logue No. 65 gives complete specifications, 
1vailable upon request from Mr. Milton Shultz, 
SIBLEY MACHINE AND FOUNDRY CORP. 
Dept. 12, 206 E. Tutt St., South Bend 23, Ind., 

r use INFORM-A-GRAM Key No. K12-T. 

FOR PRECISION TAPPING, a new lead 
screw “‘Tapmaster” unit can convert in a few 
minutes a standard 15” drill press into a 
(class 3) tapping machine. Ideal for short runs 
of precision tapped threads in tools. Any 
make of Tapping Head can be used with a 
single-phase motor. Where two- or three- 
phase motors are employed a ‘Switch-O- 
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‘erccsion ROTARY TABLES 





9”°—$ 97.00 


12”—— 160.00 
i5”— 185.00 
18”—— 220.00 


18”—— 350.00 Extra Heavy Duty 
21*— 500.00 Extra Heavy Duty 
25”— 590.00 Extra Heavy Duty 


OUR ROTARY TABLE WILL TAKE THE 
PLACE OF A COSTLY FIXTURE. IT IS USED 
FOR ALL KINDS OF WORK ON MILLING 
MACHINES, SHAPERS, DRILL PRESSES AND 
HORIZONTAL BORING MILLS. 


We Can Also Furnish Dividing Attachments. 
Send for Literature and Details 


IMMEDIATE DELIVERY 
| Send for 220 page Free Catalog | 
LAFAYETTE 
TOOL & SUPPLY COMPANY 
128 Lafayette Street, NEW YORK 153, N. Y. 
































Mi¢era 


Juprome sp 


LAY-OUT AND 
DYE 





| For Tool, Die, Pattern or Template layout on 
! metal . . . Quick identification of stock and 


i parts ... Shows up in sharp relief —dries in- 

stantly —easily removed ...Write for circular. 
*Purple shipped unless otherwise specified 
MICHIGAN CHROME & 
CHEMICAL COMPANY 


+ Detroit 7, Mich 





6340 E. Jetferson Ave 
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LET cr DO THE WORK OF COOLING 





@ The NIAGARA AERO HEAT 
EXCHANGER makes the atmos- 
pheric air take up the heat you 
want to remove from power equip- 
n ment or industrial process. It is 
“ne by the evaporation of a 
pe amount of water, removing 
1000 BTU for every pound of water 
evarorasted. With this method it 
is also easy to control tempera: 
tures ciosely ... to assure accu: 
racy in process results ... speed: 
ing up production at lower cost. 


Well designed and built to last, 
NIAGARA AERO HEAT EXCHAN- 
GERS have made an excellent 
record for reliability in service and 
freedom from maintenance trouble 
and expense. 


Ask for Bulletin No. 96-TD 
NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air 
Engineering 


405 Lexington Ave. New York 17, N. Y. 


Field Engineering Offices in Principal Cities 


AIR ENGINEERING EQUIPMENT 
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Matic” reversing control is required. Intended 
primarily for drill presses, engine and turret 
lathes, the ‘‘Switch-O-Matic’’ is adaptable t 
all industries where automatic motor reversing 
operation is essential. Send for additional 
data to READ MACHINE & TOOL CO., Dept 
25, 4714 South Huntington Drive, Los Angeles 
32, Calif., or use INFORM-A-GRAM Key No. 
K25-T. 

OPERATED BY PULLEY OR DIRECT DRIVE 
the "New All-Bronze Ge Pump” can _ be 
mounted internally or externally in a variety 
of positions. The ‘'GB they are 


series 1s 





-alled, can be used for pumping all chemicals 
oils, and other liquids of corrosive or non 


-orrosive nature 


available from GRAY-MILLS CORP., Dept. 5-55 


110 


which do not affect bronze. 
Catalog sheets with detailed information are 











1948 Ridge Ave., Evanston, Ill., or use IN 
FORM-A-GRAM Key No. 555-T. 

MARKING DELICATE OR PRECISION PARTS 
having a ground or mirror surface that should 
10t be marred or distorted, Jas. H. Matthews 

Co. has designed an “‘Airgrit’’ Marking 
Employing a celluloid or patented 


1 


{ 


KA 


Machine. 





rubber stencil, short blasts of fine grit result 
1 light, clear-cut non-liquid impression with 
it any burred surface. For further specifica 
tions and information write JAS. H. MAT 
THEWS & CO., Dept. 50, 3943 Forbes St. 
Pittsburgh, Pa., or use INFORM-A-GRAM Key 
No. 50-T. 

CUTTING HOLES OF VARIOUS DIAMETERS 
IN METAL, WOOD, PLASTIC, and other “prob 
material is smoothly accomplished by 
hole cutters, circle cutters, and 
boring. All are 


lem” 
Brun 
xpansive bits for 


1OOI1S: 


wood 
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. 
| PRK-33 


COBALTCROM,/ | 


Air-Hardening, Non-Deforming, 
Cobalt High-Carbon, 
High Chromium Steel 











A 








OS gs (ot PES A rrr = 
aad 


/ A steel for blanking, forming, om’ 


trimming and shearing tools. PRK-3 \ 


has long life in dies and is enantio 
on production runs. Simple to heat treat 
with uniform hardness penetration to the 
center and secondary hardness. Has high 
tensile strength and resistance to abrasion. 
Furnished in Bar Stock, Billet, 
Forging, Casting and Welding Rod. 
tin on B 


DARWIN & MILNER Ine. 


highest grade tool steels 


CLEVELAND 13, OHIO 





1260 W. FAURTN ST 


tion 
ite for Specifi ica 
pve and Prices ++ - 


GS, In ¢. 
COLONIAL coo . 


P.O. yank 375, Michigen 


Honig 
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Accu rate 
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De-Stra-Co 
Arsor SPACERS 


Save time in setting up milling 
machine cutters, and wherever 
accurate spacing must be ob- 


tained and maintained.: 


Made of metal. Not only for 
greater accuracy, but also be- 
cause they will not be affected 
by heat or oil. And can be used 
over and over. Standard sizes 
from .001” to .125”. 


cut from bar stock, in any length 


Specials, 


and ground to decimal. 


Order a set of De-Sta-Co Spacers 
from your Mill Supply Distributor 
today. 


DETROIT SF 


| 2344 Rou 2} “n 


AMI acest CO. 


3. Mich.= 
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equipped with high-speed steel blades having 
an all-purpose grind for cutting efficiently into 
materials, Kit No. 790 contains two adjustable 
hole cutters for all diameters ¥%” to 24%”. For 
further information write to BRUNO TOOLS, 
Dept. 19, Beverly Hills, Calif., or use INFORM: 
A-GRAM Key No. K19-T. 

EXTENSIVELY USED IN FACTORY PRO. 
DUCTION LINES for testing valve springs, the 
No. 67 model of Rimac Spring Testers is 





invaluable for testing many other compression 
springs within its capacity of 250 pounds. A 
large dial face, four and a half inches in 
diameter, permits more accurate reading. For 
full details -write RINCK-McILWAINE, INC., 
Dept. 11, 16 Hudson St., New York, N. Y., or 
} use INFORM-A-GRAM Key No. K11-T. 

ADAPTABLE TO HEAVY DUTY EQUIP- 

MENT, conical roller thrust bearings, designed 


































to supplement the straight roller type, are used 
extensively in oil field swivels, steel mill 
equipment, paper mill machinery, and other 
heavy duty equipment. Higher speeds, which 
are constantly demanded in many types of 
equipment, are easily handled by this type 
of bearing. The design is such that the apex 
of the cone formed by the rollers meets at 
the true center of the bearing, which per- 
mits the rollers to align themselves between 
the tapered faces and the outside rib of the 
raceways. A one-piece Kaydon bronze cage 
acts as a separator. Standard sizes are 
available, from 9%” OD to 19%” OD and 
load capacity up to 440,000 lbs. Complete 
jetails may be requested from THE KAYDON 
ENGINEERING CORP., Dept. 50, Muskegon, 
Mich., or use INFORM-A-GRAM Key No. 
GS50-T. 

THIRTY-THREE INTERNAL INVOLUTE 
SPLINES ARE FINISH BROACHED, in 812” 
diameter steel clutch driving ring plates, in 
a single pass on the Oilgear Type XP-30 x 
54” Stroke Vertical Pull-Down Broaching 
Machine. Operator loads and unloads clutch 
plates, the 370 pound tool is handled auto- 
matically. Approximately .530” stock is re 
moved on the inside diameter at a produc- 
tion rate of 120 plates per hour. Cutting and 


return speeds are variable; respectively 30 





and 80 feet per minute. Write THE OIL- 
GEAR COMPANY, Dept. 44, 1301-1417 W. 
Bruce St., Milwaukee 4, Wis., or use INFORM- 
A-GRAM Key No. E44-T. 
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ROTARY FILES, RASPS AND BURS | 


nytigee 


CROUND FROM THE SOLID 
HAND CUT - MILL CUT 


GROBET TILE COMPANY OF AMERICA 
42) Canal svater =EwW TORR 13, m. © 


AMO. 9° TE ET aE IN 


SEND FOR NEW CATALOG YR 


e Valuable to have— the 
most complete of its kind, 
illustrating the full line of 
GROBET ROTARY FILES, 
CUTTERS, DIESINKER’S 
BURS, etc., in size, shape 
and coarseness of cut for 
every industrial purpose. 
(Please make your request for 


**Catalog YR” on your firm 
letterhead) 




















Write: 
Attention 
Dept. C 


JANUARY, 1947 








Lead Screw 
ground from 
solid AFTER 
hardening. 







riginal Accuracy 


Waintained 


Noted for maintaining original accuracy over a 
longer period. Criterion Heads are smooth, com- 
pact, rigid. Parts subject to wear are hardened. 
Lead screw is hardened tool steel, with threads 
ground from solid after hardening. All heads 
have large, graduated dial. Large offset adjust- 
ment eliminates need for offset boring bars. Two 
sizes: 1%” and 3”. %” and 1” bar capacity. 
Shanks are interchangeable, enabling operator 
to use head on different machines. Ideally 
adapted for slide boring tool holder on small 
turret lathes. Ask your dealer or order direct. 
Request free literature. 


LO BEVERLY HILLS, CALIFORNIA 



















Concave, convex or flat surfaces on machinery, dies, patterns, tools, castings, 
steel forgings, pottery, metal sheets, plastics, bakelite, rubber and stone can be 
finished faster, easier, cheaper with this high speed Mall Countershatft Grinder. 
In addition, it gets to hard-to-reach places on machines or other industrial 
equipment. A big time, labor and material saver for bench work or when 
rolled to the product. Full ball bearing mounted spindles make for vibration- 
free, cool operation. 


Mall High Speed Countershaft GRINDERS are available in % H.P.—speed 
range from 1650 to 7400 r.p.m.—also Mall Rotary Hand Cut and Mill Cut Files 
in coarse, medium or fine grades, in a wide variety of shapes. 


Ask your supplier or write for literature. 


FLEXIBLE SHAFT DIVISION 


Mall Tool Company - 7724 South Chicago Ave. - Chicago 19, Ill. 


25 Years of “Better Tools For Better Work’’ 
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Keep Informed! CATALOGS ¢ BULLETINS + SPECIFICATIONS 





Use our postage-free Inform-a-Gram for your request 


DESIGNED FOR USE ON ee ad 
— the Procunier Style ‘ Fri tion 
Holder allows the operator t itrol t f res } se. Fe , 
imc war of power needed te drive the tary py of this hig informative atalog arriti 
within the capacity of the tap holder. Ar to the ETT I INC 94 Tohnson 
internal safety friction device instantly slip: Ave Brooklyn 6, N. Y.. mentionina 1 : 
if the tap sticks or strikes bottom. The many Die Journa r us ir postage-free INFORM 
uses and applications of this tap holder ar A-GRAM Key N 
ed in 

















623-T. 

MULTIPLE DRILLING AND TAPPING — 
ATIONS ON SMALL PARTS are depic 
great variety in Bulletin No. 31 just issue 1 b 
the Ettco Tool Company. The constru 
functional details of Ettco-Emrick 
jrilling and tapping units are sh 








algal nace Saygcgge ley vege USING ACCURATE STEEL RULE CUTTING 
estonia mgmlceagale pc pub’ poe a ee DIES. in in nsive process of die cutting 
> visualize any ind all possible applicati ? i inn 


tk nits. Many case , 
ac la oa ; described 








DISCUSSING THE PLACE SPECIALIZED 
ingen pconreearg ey —_ DIE JOB SHOPS HOLD 


trial picture, M. O a 











ADJUSTABLE FLUSH PIN GAGES, designed! 


1and mn isuring and inspection t 
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available from SCHNACKE, INC., 1016 E. 
Columbia St., Evansville 7, Indiana. Seven 
typical applications of this new gage and 
method, including the checking of plain and 
threaded hole depths interbores Dulders, 
and surface plate setups, are shown by 
drawings that suggest many other applica- 
tions. For more information as to the tool- 
making and inspection economies that can be 
gained with the Schnacke Adjustable Flush 
Pin Gage, write to the manufacturer, Dept. 46, 
or use our postage-free INFORM-A-GRAM 
Key No. F46-T. 

CO-ORDINATING PRODUCT DESIGN WITH 
TOOL DESIGN, Tooling, Engineering and 
Manufacturing are functions carried on by the 
Barth Organization. A new brochure pictor 
ially describes some ine installa- 
tions, completed dies, and progressive stamp- 
ing operations. A separate cam department 
specializes in cams for Swiss Type automatics 
and many other special machines. Copies of 
this brochure are available on request from 
the BARTH STAMPING & MACHINE WORKS 
Dept. 33, Denison Ave. and West 34th St., 
Cleveland 9, Ohio, or use INFORM-A-GRAM 
Key No. G33-T. 

HOLDING THE WORK WHILE IT DETER- 
MINES THE ANGLE, the Bemisine Angle Plate 
consists of a drilled and tapped steel plate 
mounted pivotally in a right angular base. 
Angles accurate within one minute of arc are 
set up in less than a minute, using either a 
micrometer or gage blocks. Instructive descrip- 
tions and illustrations of this tool are in 
folder now available from the NICHOLS 
MORRIS CORP., Dept. 9-43, 44 Church St., New 
York 7,. MN. Y.,.of use I GRAM Key 
No. 943-T. 

DESIGNING JIGS AND FIXTURES is simpli 
fied for the designer when s ccessories 
are available. A com; 












f their m 












these is 








listed in a new catalog, in the form of loose 
sheets for three-ring binder insertion, by 
Jergens Tool Specialty Co. Drawings, which 
“an be used as templets for tracing, illustrate 
the many items available. These are dimen- 
sioned in such a manner that size and part 
number can be easily chosen. The parts 
illustrated here are representative of the 
items manufactured. Copies are obtainable on 
request from JERGENS TOOL SPECIALTY CoO., 
Dept. 18, 712 E. 163rd St., Cleveland 10, Ohio 

r use INFORM-A-GRAM Key No. J18-T. 

CHECKING A SURFACE FOR ITS SUITA- 
BILITY by comparing it with a surface of 
known quality, the Comparascope evaluates 
irfaces by employing the simple optical 
rinciple of light striking at an angle. On a 
erfect surface the light is reflected away from 
observer's eye and the surface appears 
black, but as the finish coarsens, the surface 
interruptions cause it to be etched with white 
lines. Automatically focusing and removing 
iny possible visual defects, this instrument is 
explained in full and illustrated in the booklet 
I 1vailable from THE COMPAR-INSTRU 
MENT CO., Dept. 1, Detroit 3, Mich., or use 
INFORM-A-GRAM Key No. K1-T. 

CONDUCTING A VISIT TO THE DEPART- 
MENTS, MACHINES, AND MEN, each with 
special skills at work for the Star Machine and 
Tool Company, the new three-color, 44-page 
booklet recently issued by this company also 
includes a complete equipment list. Full-page 
photographs give close-up operational views 
of the dies, jigs, fixtures, gages, special ma- 
shinery, jig boring and planer equipment, and 
production parts which serve Star to turn out 
1ccording to contract specifications tools, jigs 
fixtures and other production equipment. This 
interesting literature will be sent upon request 
from THE STAR MACHINE AND TOOL COM 
PANY, Dept. 6, 9320 Woodland Ave., Cleve- 
land 4, Ohio, or use INFORM-A-GRAM Key 
No. K6-T. 

A PRECISION-BUILT, new Porst positive 
jripping collet chuck has a lever-action prin- 
ciple which maintains precision operation on 
all types of metals and plastics. Built for a 
job requiring durability, capacity and speed 
of operation, it threads onto the lathe spindle 
to provide minimum overhang. Dimensions 
and specifications are listed in a_ bulletin 
available upon request from PORST BROS. 
Dept. 61, 259 W. California Ave., Chicago 12, 
Ill., or use INFORM-A-GRAM Key No. F61-T. 

SLOTTING UP TO 5” IN LENGTH AND %%” 
IN WIDTH, the Glenny Adjustable Expansion 
Push Broach can cut keyways in 1/10 the 
needed with the Shaper Method. The 
cutter blades will allow several regrinds be 
fore replacements become necessary. An 
illustrated brochure, with engineering data 
standard specifications, and price lists will be 
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The A to Z of modern 
punch and diemaking 


Send for 7 days’ 
FREE 


examination copy 


234 pages * 254 illus. $5.00 


You will find this new book excellent for ap- 
prentice training, valuable for reference. It 
explains in full detail each step in the design 
and construction of all types of dies and 
punches for fabricating sheet metal. Includes 
much new information, not heretofore pub- 
lished, on methods and materials. 


Write today for your copy of SIMPLIFIED 
PUNCH AND DIEMAKING by Walker and 
Taylor. You may return it within 7 days if 
not satisfied. 


The Macmillan Co., 60 Sth Ave., New York 11 
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UNIVERSAL MASTER 


WASHER DIES 





to meet your 
requirements, 


<--—— 


then these 5 SMALL INTER- ) 
CHANGEABLE PARTS are all , 
you need to buy to make NS 








8100 E. Nine-Mile Road, Van Dyke, Mich. 


Once you invest in 


Hovis Master Dies 







a 
enh. 
° ‘te 
a new size washer. —> <4 
Eliminate the cost of complete a 
new dies. Write for literature 


HOVIS SCREWLOCK COMPANY 





You need low-cost 


OPTI-LOCATOR! 





OPTI-LOCATOR — 

Visually aligns ref- 
erence marks to axis 
of spindle rotation. 


B Corrects for 
spindle runout, 


% Makes all locat- 
ing problems sim- 
ple, accurate, posi- 
tive. 


BD Can be used on 
any machine tool 
for greater precision 
in boring, measuring 
or locating. 








Write for Free Folder 
illustrating simple opera- 
\ tion and many uses! 








tHE BENTON co. 


DEPT. T, 351 S. LA BREA AVE., 
LOS ANGELES 36, CALIF. 


MANUFACTURERS OF OPTI-TOOLS 





(Suburb of Detroit) 
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SHORE MA- 
54, 835 E. 140th 


INFORM-A- 


sent upon rec 
CHINE PRODUC Dept. 
St., Cleveland 10, Ohio, or use 
GRAM Key No. D54-T. 

BUILT IN 2 SIZES, TOOL ROOM AND PRO- 





DUCTION MODELS, me ymonds’ Model 30 has 
rigidity, accurate precision, and the capacity 
of a larger milling machine. Model 20 is an 
economy model, ,when a bench mill is too 
small and a large mill too expensive. Construc- 
tion hi-lights appertaining to all Diamond 
Punch Press models data of 





illustrations and 
ittachments and ssories are listed in a 
bulletin recently iss and now available 
from DIAMOND MACHINE TOO 1O., Dept. 
2-68, 3429 E. Olympic Blvd., Los Angeles 23, 
Calif., or use INFORM-A-GRAM Ke o. 268-T. 

RAPIDLY DUPLICATING INTRICATE PARTS 
IN COPPER, bronze, stainless steels, aluminum, 
etc., the redesigned Di-Acro Brake often will 
replace die operations. For unusual dupli- 
cating operations these standard forming 
blades can be quickly removed and replaced 
with special blades isily prepared on the 
job from stock materials. A 40-page 














illustrated 


catalog will be sent upon request from 
O'NEIL-IRWIN MFG. CO., Dept. 20, 315 Eighth 
Ave., Lake City, Minn., or use ‘INFORM-A- 


GRAM Key No. 20-T. 
PERFORATING MATERIALS UP TO AND 
THICK MILD STEEL, Whistler's 


} 


INCLUDING 4” 
new "SX" series 
dies marks another die n 
Catalog No. 45A contain 
fications of die 


1vy duty adjustable 
ichievement. 
s and speci 
and bush 











asseml punches 











ings, adjustable pun id die units, tee-slot 
die sets, and press brake die sets. This illus 
trated 16-page f le is available upon 
request from S. B STLER & SONS, INC. 
Dept. 88, 748-756 Military Rd., Buffalo 17 
N. Y., or use INFORM-A-GRAM Key No. 88-T. 


QUICK SET DRILL SHARPENER with -a 
quick-set dial Pay 1ates 1¢ york, keeps 
irills drilling faster. Precisior ( calibrate j 








ind tested, the eo set up and 
operate, will hold drills to 1” in size. 
The dial insures accuracy in sharpening and 
measuring angles and clearance on _ twist 


drills. A bulletin illustrating setting up in 
structions is available on request from 
AMERACO INDUSTRIAL SPECIALTIES, Dept. 


26, 1047 E. 76th St., Chicago, Ill., or use IN 
FORM-A-GRAM Key No. K26-T. 

A BASEBALL BAT MUST BE ven FROM 
KNOTS and High Speed Tools must be free 
from carbide segregations is the >mparison 
made in a new bulletin issued by Latrobe 
Electric Steel Co. Photographic samples of 
standard process and desegatized steels show 
the difference in grain structure of the samples 
Copies of this bulletin are available on re 
quest from LATROBE ELECTRIC STEEL CO., 
Dept. 3-67, Grant Bldg., Latrobe, Pa., or use 


118 











INFORM-A-GRAM Key No. B67-T. 
POWER FILING WITH ROTARY FILES is 


i in a new brochure recently issued 


uscusse 
by Grobet File Co. of America. From their 
long experience in the manufacture of rotary 
files, they recommend that Hand Cut Rotary 
Files should be used for filing hard metals, 
such as tool steel, carbon tool steel and cast 
iron, Ground Cut and Milled Cut. Rotary Files 
should be used for filing soft metal such as 
aluminum, and Hand Cut Rotary Rasps should 
be used for filing wood. These different types 
of rotary files with a wide range of shapes 
and sizes are listed in this brochure. Copies 
are available on request from GROBET FILE 
CO. OF AMERICA, Dept. 7-05, 421 Canal St., 
New York 13, N. Y., or use INFORM-A-GRAM 
Key No. 705-T. 

THE LATEST REFINEMENTS OF THE KEMP- 
SMITH TYPE “G” all-geared milling machines 
are presented in bulletin No. 102R, illustrated 
with descriptive details of models No. 1, 2 
and 3; plain miller and Universal milling 
machines which have the swivel table, divid 
ing head, universal chuck and spiral cutting 
mechanism. Attachments for type “G” millers 
are also shown in the bulletin, available upon 
request from KEMPSMITH MACHINE CoO. 
Dept. 47, Milwaukee, Wis., or use INFORM 
A-GRAM Key No. C47-T. 

FEATURING A HARDENED AND TAPERED 
INDEXING MECHANISM, Enco Tailstock Tur 





rets are manufactured of Meehanite, high 
grade close grained semi-steel, with all parts 
fitted within close tolerances. This turret 


saves tool changing time as it has six tools 
mounted instead of one. Three models are 
jiscussed and illustrated in literature now 
1vailable from ENCO MFG. CO., Dept. 30, 
4522 W. Fullerton Ave., Chicago 339, Ill., or use 
INFORM-A-GRAM Key No. B30-T. 

LONGER WHEEL LIFE AND BETTER GRIND- 
ING. Three models of Kipp Featherweight 
oa High Speed Grinders are presented in 


tison Kipp Corporation’s new catalog 
F 

; aa 

Model JA takes wheels up to 7%”; 


AldS oe 
Model TT, small enough for grinding in die 
cavities, can use wheels up to 1%”; Model 
PVT is a power tool which works on the 
Vane Type principle and is suitable for the 
heavier tool room and production jobs re- 
juiring wheels up to 22” in diameter. Com- 
f wheels, cutters, and time-saving 
shown, along with their 
prices. Copies of catalog AT3005 are avail 
ible from MADISON-KIPP CORP., Dept. 86, 
20 Waubesa St., Madison 4, Wis., or use 
INFORM-A-GRAM Key No. B86-T. 

EASILY AND SAFELY CHANGED IN THREE 
SECONDS without stopping the power tool, the 
Rayco Quick Change Chuck can be used to 
great advantage wherever higher operating 
speeds are required. One Rayco Chuck and 


plete list 


iccessories_ is 
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MILLING - DRILLING - BORING 
ATTACHMENT ror Heavy uty 











































Photo shows Busnok head used to convert an old 
type milling machine into high speed, versatile, 
productive equipment. Uses many types of cutters 
on a wide range of work. Easily mounted—tilts 
to any angle. Large size spindle (No. 9 B & 8 
taper). Takes 4,” to %” end mills. Large quill 
with 4” travel, counter balanced, hardened and 
ground. Six speeds 250 to 3000 RPM. Lever and 
worm feeds. % h.p. motor. Specially engineered 
by RUSNOK to meet modern demands for high 
speed, high precision, heavy duty end mill opera- 
tions. 
Prompt delivery 


Write for illustrated Circular 
and Prices 


RUSNOK TOOL WORKS 


4840 WEST NORTH AVE. CHICAGO 39, ILL. 


MANY USES—BIG SAVINGS 


with 
F a a 0 ee AL L 
Melting 


aay ee gel F. For securing punch and die parts; anchoring machine parts; short 
run forming dies, e 

CERROBEND—158° sg “As a filler for bending thin-walled os egy age out in boiling water. 
Also used for automotive and aircraft assembly jigs, forming dies, et 

CERROSAFE—165° F—190° F. Used for proof-casting cavities in molds, forging dies, duplicate 





patterns, etc. 

CERROBASE—225° F. Used in electroforming dies, molds, etc. 

CERROTRU—281° F. Metal molds for wax patterns used to make precision castings. 
CERROLOW—117° F—CERROLOW—126° F and CERROLOW—174° F. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN HOUSTON |, TEXAS oo ORLEANS, LA 
L. Heres De Wyk & Co. Metal Goods Corp Metal Goods Corp. 
89 Main 16 Drennan 8t. 413 ‘Canal Bldg. 
BOSTON ie MASS. 
NEW YORK 5, N. Y. 
Rover Mai KANSAS cITY 8, mo TO a 
? Cc . 
BROOKLYN 7, N. 1701 Baltimore Cerro- Alloy Div 


¥. 
Belmont Smelting & Refining Works LOS ANGELES 21, CALIF 


330 Belmont Ave. Composite Die Supply Co PHILADELPHIA 2, PA. 


CHICAGO 6, ILL. s Jackson Associates 
Sterling Products (Co., Ine — an . 152 N. 15th St. 

. Jefferson St. MILWAUKEE 3, WIS. r. 18 15. MO 
CLEVELAND 14, OHIO Williams-Collins, Ine SS. - 
Die Supply Co. 2409 State St., W. 5239 Brown Ave. 


5345 St. Clair Ave 


MINNEAPOLIS |, MINN. TULSA 6, OKLA. 
—. ag Northern Machinery & Supply Co biaee Fig Corp 
2500 A, -* - D. Lumber Exchange Bldg 19 E. Cameron 
DETROIT 17, MICH. MOLINE, ILL. TORONTO 8, ONT. 
Castaloy Metal Sales Co Sterling Products Co The Canada Metal Co. 
197 8. Waterman Ave. 1524 Third St. 721 Eastern Ave. 


CERRO DE PASCO COPPER CORPORATION e@ jo ent STREET. 
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its adapters, plus one power drill, can do the 
work of six. Literature is available from 
RAYCO MFG. CO., Dept. 89, 3911 S. Prairie 
Ave., Chicago 15, Ill., or use INFORM-A-GRAM 
Key No. J89-T. 

ABRASIVE DUST, METAL PARTICLES, FINE 
CHIPS, FLAKES AND OTHER DIRT are thor- 
oughly removed with the Ideal Dust Collector, 
and warm, clean air is exhausted back into 
the room. Compact in size, and serving either 
one or two machines, the machine removes 
dust with two cyclone cleaners while the 
filters remove the remaining fine dust. A folder 
explains how it saves heat and money. Send 
to IDEAL INDUSTRIES, INC., Dept. 30, 1294 
Park Ave., Sycamore, Ill., or use INFORM-A- 
GRAM Key No. H30.5-T. 

SIMPLY DESIGNED AND CONSTRUCTED 
the Hartford V-Block Fixture can rapidly be 
set up for holding irregular work, saving 
valuable time in milling, boring, drilling in- 
spection, and insuring better work. It speeds 
up the toughest setups proving to be a worth 
while investment for any machine shop. More 
information is available on request from the 
HARTFORD SPECIAL MACHINERY CO., Dept. 
5-75, Hartford, Conn., or use INFORM-A-GRAM 
Key No. 575-T. 

CLEANING CONTACT WHEEL BELTS AS IT 
ROTATES, the patented Presto Contact Wheel 
is designed of tough, resilient neoprene rub- 
ber to give the belt 72 hammer-like cleaning 
strokes per wheel revolution. This belt and 
the special Presto Back-Stand Idler, which 
accommodates any length belt from 84” to 
168”, are described and illustrated in the 
looseleaf Bulletin No. 104 available upon re- 
quest from the MANDERSCHEID CO., Dept. 
33, 810 Fulton St., Chicago 7, Ill., or use IN- 
FORM-A-GRAM Key No. B33-T. 

PERMITTING HIGH SPEED CUTTING in 
excess of that provided by regular dry cutting 
machines, the Standard Dry Cutting Johnson 
Saw has been adapted to the use of a coolant 
system to give maximum cutting efficiency 
without impairing the simplicity of operation. 
Equipped with an automatically controlled 
centrifugal pump, this coolant feature also 
may be adapted to existing dry model saws. 
Full details are available from the JOHNSON 
MFG. CO., Sales Office, Dept. 6-48, 5000-4 
Chrysler Bldg., New York, N. Y., or use 
INFORM-A-GRAM Key No. 648-T. 

READING TO TEN-THOUSANDTHS OF AN 
INCH becomes as easy as to one thousandth 
of an inch with the clearly inscribed, accurate 
vernier of the new Scherr Micrometer. Greater 
durability, enduring precision, smooth, uni- 
form ‘’feel’’ are true of-all Scherr micrometers 
as well as G. S. Dial*Test Indicators and all 
tool makers’ and machinists’ specialties. Fea- 
tures and specifications are listed in a mi- 
crometer bulletin available upon request from 











GEORGE SCHERR CO., INC., Dept. 4-90, 200 
Lafayette St., New York 12, N. Y., or use IN- 
FORM-A-GRAM Key No. 490-T. 

RETAINING ITS HARDNESS AT ELEVATED 
TEMPERATURES, Rexalloy cutting tool tips of 
cast, non-ferrous alloy with basic elements of 
cobalt, chromium, and tungsten will increase 
metal removal 50% to 500% over H.SS. tools. 
Applicable on practically all machining opera- 
tions, Rexalloy tools should be used with as 
heavy feed as possible (2 to 4 times the feed 
used with carbide tools; 2 times the feed of 
H.S.S. tools). Explanatory Rexalloy Catalog 
No. 202 with price lists can be requested from 
GENERAL TOOL & DIE CO., Dept. 36, 555 
Prospect St., E. Orange, N. J., or use INFORM- 
A-GRAM Key No. G36-T. 

A SPECIAL STEPCHUCK AND CLOSER 
COMBINATION, for 6” and 10” Atlas, 92 South 
Bend, 10” Logan and 12” Clausing lathes, is 
illustrated in a bulletin issued by the Gilbert 
Baker Midlam Co. A tapered ring and a 
threaded closing sleeve give more positive 
closure than the same action usually em- 
ployed on a tapered shoulder of the chuck 
head. The stepchuck and closer will handle 
work up to 2%” diameter. Copies will be sent 
on request from the GILBERT BAKER MIDLAM 
CO., Dept. 8-41, Dayton, Ohio, or use IN- 
FORM-A-GRAM Key No. 841.-T. 

DEVELOPED TO FILL THE NEED OF INDI- 
VIDUAL MACHINE TOOL POWER with the 
correct range of speed, Lima Gearshift 
Drives are engineered to fit all require- 
ments. Also offered is a drive unit covering 
input torque ratings up to 60 pound-feet for 
belt drive from separate motor. All Lima 
Pedestal Grinders, Polishing and Buffing 
Lathes are equipped with Lima's drip-proof 


motor, designed for maximum protection 
against flying chips, filings and dripping 
liquids. [Illustrated 6-page bulletin is avail- 


able upon request from THE LIMA ELECTRIC 
MOTOR CO., Dept. 5-71, Lima, Ohio, or use 
INFORM-A-GRAM Key No. 571-T. 

FASTER, SMOOTHER WORK ON STEEL, 
iron, bronze, brass, aluminum, magnesium, 
plastics, wood, rubber, glass and other mate- 
rials, the new Precise 40 tool grinds, mills, 
deburs, engraves, polishes, finishes, and 
sharpens. Sold separately, or in complete 
sets, it has a full 1/5 h.p. motor, weighs 40 
oz. and has a speed of 40,000 rpm. Detailed 
information is available upon request from 
PRECISE PRODUCTS CO., Dept. 21, 1328-30 
Clark St., Racine 4, Wis., or use INFORM-A- 
GRAM Key No. B21-T. 

DESIGNED TO HANDLE SMALL MACHINE 
WORK in quantities of 25 to 500 or more 
pieces, the new “"Speed-Matic’’ high produc- 
tion hand operated screw machine is equipped 
with a power feed ram type turret, two ranges 
of spindle speeds and convenient controls. 
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vo TINY HOLES COMPRISE YOUR 
BIG PROBLEM ? 


Do tiny holes, .004" to .250" in diameter, comprise 
your big problem? Do you require a super sensitive 
drilling machine of rugged construction and close tol- 
erances for intensive production work? One with ample 
clearances and travel, a wide range of spindle speeds, 
reasonable first cost and economical maintenance? 
Investigate, then, the Hamilton “Maxi-Jr. E" Super 
Sensitive Drilling Machine! You will find that it 
meets your requirements exactly. Write for illustrated 
literature containing specifications and price list. 
Address Department C-J. 


\) sole) Eee)" 7-\, | 


NINTH STREET AT HANOVER + HAMILTON -OHIO + U:S-A 














CHATTERLESS COUNTERSINKS 


HIGH SPEED STEEL AND CARBIDE 


= ~ HEAVY DUTY 
me S7 SIZES IN 3 ANGLES EACH 


(OTHER ANGLES FROM STOCK BLANKS) 


——— CHATTERLESS 














2 LP 

BALL NOSE REAMERS 

DRILLS 8 SIZES IN STOCK 

12 SIZES ‘ 

WRITE FOR 

ANGLES 30°, 41°, 45° STOCKED BULLETIN FOR USE IN DRILL PRESSES 
IN 12 STANDARD SIZES, HIGH NO. 15.C TURRET LATHES AND 
SPEED STEEL AND CARBIDE SCREW MACHINES 











SEVERANCE TOOL INDUSTRIES INC. 


730 IOWA STREET 
SAGINAW, © MICHIGAN 
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Bulletin No. 1901 
lathe’s electronica 
of speeds. The 22-pa 
upon a from EM \ 
MACHINE CoO. Dept. 5-38 Sidn y, Ohi 
use INFORM A-GRAM Key N 

A PHOTOGRAPHIC EXHIBIT OF ranean pe 
METAL CASTINGS, contair 
published by the Advance I 
trates ferrous alloy castir 
dies employed for alm 
includes drawing and f 
booklet, available u; 
parts casting. 
Mar., THE ADVANCE FOl 
84, 111 Seminary Ave., Dayt 
INFORM-A- GRAM ~si y No. B84-1 

A NEW BRUNO KIT, containing an Adjust 
able Boring Bar Holder and Bor I set 
packaged in 





yre-selecti 
available 


7H TOOL 











Write t 




























an aie 1ctive n Dox 
is announced by Brun } luty 
holder secures any type boring bar or drill, 
reamer and chuck in exact center and can be 
easily installed on any nine- cr 1-inch sw - 
lathe. An exclusive k grip is 
feature of the Boring Bar t i ; s i 
three sizes. Details ar 1k ror 
BRUNO TOOLS, 19. Moni 
Blvd., Beverly if M-A 





GRAM Key No ils, 
FLEXIBLE SHAFT MACHINES, HIGH SPEED 
GRINDERS, tools «i: 


trated and desc 1 I shed | 
Wyzenbeek ar Ir in t 
“Wyco” line 1chin 


from Y% to 2 H.P.; High Speed Gri 
1/18 to 1 H.P.; s iru 
grinding wheels, 





the folder are available from W 
STAFF, INC., Dept. 5-33.5, 838 W 1h 
sage Ill r use INFORM-A-GI { k 





No. 533.5 
A NEW LINE OF MECHANICS LENGTH 
HIGH — DRILLS i w avai e in frac 


tional s ; from | 16” t 2” diameter, wiré 
yauge sizes from N 1 through N Le 
drills are 15 shorter than sizes 


>t jobk ers 
lower in price 
strength are am 
in an illustrated bul 
price and size list. 
REPUBLIC DRILI 
4-40.5, 322 S. ( are n St. 
INFORM-A-GI K N 
NOW OFFERING A NEW TOOLING SERV- 
ICE with trained engineers 


lenath dr md rrea? lir 











t pl ant: 








bserve, recommend and build Special 

ind Dies t vercom t mufacturit 
problems, Andersons, | i 

maximum productior is the contin 
jucing necessary precisi 1 Lie 


Literature describing their 
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ks, cylinc ee and valves has 
by Anker-Holth Mfg. Co. 


descriptions of air and hy 





1uli hu sollets, arbors and mandrels 
ylinders (rotating and non-rotating), drill press 
un valves and lubricating assemblies, as 











Ww 1s information of special features, numer 
us eprints and diagrams showing product 
jimensions and complete specifications on 


Copies are available on 
é st f R-HOLTH MFG. CO., Dept. 
-5 735 Connors St., Port Huron, Mich., or 
I NFOR M-A-GRAM Key No. 952-T. 

~NEW STEEL, CHROME PLATED, TUNGSTEN 
CARBIDE, NORBIDE PRECISION GAGES ar 
lescribed and illustrated in a 4-page catalog 
l Sturdy Tool & Gage Co. In 
ing fine profile, flat plug, 
her special gages, Sturdy is 
specializing in the ) manusarture of jigs, fixtures 





















ind non-cutting tools of new steel, chrome 
I Ste lit tungsten carbide and Norbid« 
I ire 1vailable upon request from 
[ TOC SE CO., Dept. 27, 1452( 
a troit 27, Mich., or uss 

No. K27-T 





POST 1947 "WEEKLY WALL CALENDAR is 
by the Fredrick Post 

en 12” x 20”, the calendar-c 

jineering data and full twelve months 

I ive-color top 


1talog 





portraying 
future. Fifty 


indard items 





pages feature st 
ind furniture and the 
ufting room merchandiss 
cE Poor Ge, P. ©. 

», Ill., or use INFORM 






Box 


AN INTERNATIONAL STANDARD FOR 
egg y ate OF HARDNESS OF RUBBER, 


A-2 I ter contains a miniature bean 





fa scale ind has no sliding parts t 
with. Although results are best wher 
its operating 
I 11 2d and carried 
ir f qt 
FE : M O 
0, J Jar 





use INF ! RAM Ki oy N 
“FOR Srsighraps —— i + 








ire m >] 
it rbor rllel to face 

y take heavy fast 

1 1V nsisten juplication and con 


Literature is available fr 
RASIVE PRODUCTS CoO., Dept 
Mass., or use INFORM-A 
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PRECISION RAM TYPE NO. 7-B 
VERTICAL UNIVERSAL 


MILLING MACHINE 


@ Flexible 

@ Sturdy @ One set up 

@ Universal ® Allangles 
quickly obtained 


e Four Sizes 
e@ Four Types 


e Adaptable to all 
Milling Machines 


For further information 
write Dept. M 


@ Easy to operate 





NATIONAL DISTRIBUTORS 


H. LEACH MACHINERY CO. 


387 CHARLES ST PROVIDENCE 4, ®.1 
AGENTS IN All PRINCIPAL CITIES 





DIE CUT PARTS 


AT LOW PRICES 
Quick Delivery 


Our Specialty: 


Short run stampings, one piece to 
30,000: for small productions runs— 
for experimental and model work. 


Small, irregular shaped parts 
stamped, formed, pierced, extruded 
or tapped to your specifications. 


We use quick-process temporary 


or semi-permanent dies. 


Send us your prints for firm quo- 


tations and delivery commitments. 


~ STAMPING 
N COMPANY 
. Short Run Stompings 


3290 East 80th Street 
Cleveland 4, Ohio 
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Ube 
eee" iodide 


...AT LOWER COST! 



















e | 
| / 
' HYDRAULIC 


oe Jouigh fale / 4 


T-J Performance is helping plants throughout 
industry handle tough jobs at top-speed and effi- 


CYLINDERS 





ciency... with lower costs! 
@ AIR Right now in your plant—there may be many ., 
CYLINDERS jobs that T-J Products can perform faster and @® AiR 
better. Check your needs for air cylinders... CONTROLS 
hydraulic cylinders . . . Rivitors ... cutters... 


Clinchors ... or air controls—these are products 
that T-J builds with ahead-of-the-times features! 
Backed by more than a quarter of a century's 
experience... T-J engineered and precision- 
built for utmost accuracy and dependability. 
Write for bulletins. The Tomkins-Johnson Co., 


@ 
CLINCHORS Jackson, Mich. Pe 





@ 
RIVITORS 







TOMKINS- JOHNSON 


RIVITORS AIR GMO WYORAULIC CYLINDER 


«z) 
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SHOP AIDS 





For You 
And Your Job 





Use our postage-free Inform-a-Gram for your requests. 


FREE MACHINING QUALITY is a novel 
feature of "“Speed-Cut’, a new die steel pro- 
duced by Vanadium-Alloys Steel Company. 
Speed-Cut will machine as readily when 
hardened to 300 Brinell as other steels used 
for the same purpose in their annealed siate 
Die casting dies, formerly used in the an 
nealed condition because of high costs of 
finishing after treatment, can thus be replaced 
with a steel of high hardness, better capable 
cf resisting the Brinelling action of chilled 
metal and other operating hazards. A new 
bulletin has recently been issued describing 


Speed-Cut” steel and giving pertinent in 
formation about its composition and heat 
treatment. Copies will be mailed on request 


from Vanadium-Alloys Steel Co., Dept. 7! 
Latrobe, Pa., or use INFORM-A-GRAM Key 
No. J71-T. 

“DRILLS, HOW TO SHARPEN THEM”, a 
Republic Drill & Tool Co. 24-page manual 
offers information about proper point grinding 
and web thinning of drills. Numerous dia 


Mandar mh | 








the™ 


REPUBLIC ORAL A TOOL CO - CHICAGO ~ NEW YORK : 


Workd s or gert Exthtre Manufacturer of Teor rill, 
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grams present right and wrong methods of 
sharpening. Illustrations and descriptions of 
correct freehand web thinning and machine 
pointing of shankless drills will be of great 
assistance to most users of twist drills. Copies 

f manual G-l are available upon request 
Republic Drill & Tool Co., Dept. 4-40, 322 
h Green St., Chicago 7, Ill., or use 
INFORM-A-GRAM Key No. 440-T. 

VIVID CHANGES OCCURRING DURING A 
HEAT within the walls of an electric arc 
furnace now may be seen in actual colors 
through the eyes of the motion picture camera. 
Allegheny Ludlum Steel Corporation has pro- 
duced a 15-minute picture story, ‘Melting of 
Huron Die Steel,” which graphically reveals 
what the human eye never has been able to 
the true color of the molten steel and 
slag. The film was shot through an open 
furnace door by a camera set up eight feet 
rway. It is available free of charge, for show- 
ing before technical and lay audiences, on 
request to Allegheny Ludlum Steel Corp., Dept. 
TD-54, Oliver Bldg., Pittsburgh 25, Pa., or use 
INFORM-A-GRAM Key No. 678-T. 


“HOW TO POUR BEARINGS” is the title of 
1 two-color, illustrated wall card recently pub- 
lished by Joseph T. Ryerson & Son, Inc., 

anufacturers of Glyco Babbitt Metals. With 
series of six cartoon type pictures, the steps 
ire good, tightly lined bear- 
> clear and easy to follow. The 
structions are printed on card stock suitable 
1anging in the shop. Write to Joseph T. 
rson & Son, Inc., Dept. 4-51, 16th & Rock- 
well Sts., Chicago, Ill., or use INFORM-A- 
GRAM Key No. 451-T. 

APPLICATIONS OF CARBIDE DIES to deep 
sheet metal are illustrated and 
described in a new booklet (No. D-120) issued 

r Cart , Company, Inc. An outstanding 
) ‘cited describes drawing operations 

hly abrasive beryllium copper. 
cemented carbide replaced 
titical points, the draw ring 
g punch. Die and punch life 
stepped up 75 times. For copies of book- 








o 





necessary to s 


gs are made 













lrawing of 














7c 








. $-120 write Denham, Dept. 82, 812 Book 

E Detroit 26, Mich., or use INFORM-A- 
GRAM Key No. 82-T. 
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SHOP AIDS 








THE APPLICATION OF RUST- RESISTANT 
COATINGS to iron 
an acid phosphate bat! 
113-page handbook now on sa Written 
Lloyd O. Gilbert 
partment, it was originally prepared for use in 
rust proofing 4 I 
now may prov 
nicians 
phating 
(Phespha ! 
film, $3.00; ! pages, including photographs 
tables) ) ff 
Technical Services, Department of mmerce 
Washington 25, I ind 1 be accom 
panied by check or money or yable t 
the Treasurer ot th 

QUESTIONS AND ANSWERS relating 
grinding problems i 1 bulleti 
issued by 
Simonds Wor 
have come I 
ind pertain to pr 
ing in pericormin With 
ire given 
Grinding Wheel Divisior 
ing; Balancing; Surface 
irical, Internal, Gear, 


Grinding; 














Dayton pi ling 

















J if 
ind General suk ts are discu 1. Copies 
this bulletir ait A 
swerted y y Simon 
Worden rite r ¢ 





or use INFORM-A-GRAM Key No. D37-T. 
EIGHT LOOSELEAF PAGES, DEVOTED TO 
THE EXPLANATION and complete photographic 
ind diagrammatic illustration of eight separat 
ob opera 1 
air-powered 
ind lubro-unit are inclu 1 Foto Facts 
File’, the first of a new se! f case histories 


being pr 












is 
cussing t I 
shine, this file shows t ff 1 f ai 


in speeding producti 
reques m tl E 
8-39, } Nort 
INFORM-: A-GRAM 

“HEAT “TREATING. ALUMINUM ALLOYS” 





operating pe! 
taining 
Co., Dept 
Ky., at $1 

DIFFICULT METAL FORMING CPSRATIONS 
OF STAINLESS STEEL y 
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M istr Deep Drawing 
i ji written by J. E 
I Harvester Co. 


highly developed technique 
manufacturing of stainless steel 
1ipment. The versatile H-P-M ‘All 
‘ ved many metal 

single pr tion 
Press Mfc S - 





1 
nas sc 





with ¢ 





init. Write The Hydraulic 
Mount Gilead, Ohio, or use IN 
ORM-A-GRAM Key No. 328-T. 

FOR USERS Bed — DRILLS, Chi 


++ 3-28 









rks has re re 

Fi 3 1 | eas f 

l € ina I Ss SI NV 
j conditions and 


nserving 


hine tocl wear. 


1 
drills and 
Th 1s 





A-GR/ AM xXeYy 0 


A SIMPLIFIED CONVEYOR Syaren ros 
CONTE NEAT TREATING, custemp: 











irtempering, tlow heat treatment, liquid 
rit g.isc plete 
j i book ‘‘Holder 
Equir t 
11 tructure is n 








illustrate installations and text. 
t from the A. F. Holden Co., Dept. 1-S 
al Engineers New Haven 8, Conn 
RAM Key No. 150-T. 
“THE THEORY OF SOLDERING. BRAZING 
AND Low Tena berrag styl is dis 


et by Eutectic Weldi 


pies wl 


INFO 2M-A 
r\ A 





ring and brazing are compared to the 
Eu ic { ss which, with its 
elding at w temperatures 
iding distortion, stresses and ch 
nt metal. Simple experiments 


lata is given as w 
Temperature 





ew Ior°rk 
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el 
glass, plastics 








A WHOLE SHOPFULL 
OF TOOLS IN ONE 


Machinist-craftsmen find 
it unsurpassed for grind- 
ing, drilling, routing. 
carving, sanding, pol- 
ishing and 9,994 other finger-grip 
uses. Precision-en- | brings hand 
gineered, AC-DC, with finer work 








Complete 

with 35 

nase 
n 


fitted 
steel case 


$9950 
















more exclusive features $31.75 value 
if purchase 
than any other tool separately 


CAS C@ Electri-craft Toot kit 
CASCO PRODUCTS CORPORATION + BRIDGEPORT 2, CONN 


Columbia 


TOOL STEEL 


— 





\ES \# ~ Sleeve and overarm types 
F aciLit ee —y4 .».in several sizes. Will double 
of tool se8 ; 


The prod get ' Bae output of any single spindle 


drill press. 


rs, rolling La 
qvipment. 


auxiliary e 


pow’ o8ted TER Quickly adjusted to de- 


w ” 
steel. 8 P 1 
4 Tool sired drill centers from 2” to 6’. 


Send for bulletin 


COLUMBIA TOOL STEEL COMPANY ACHING S TOOL CO., 10. 


12250 COYLE AVENUE 
PEE toe womes \ DETROIT 27, MICHIGAN j 
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Allied’s R-B 
Interchangeable 
Punches and Dies 
for the metal-work- 
ing and plastics in- 
dustries are available from stock in standard round, oblong and square 
shapes of almost any required size. Special shapes, such as those illus- 
trated, are promptly furnished to your specifications in any size or 
material. Full information 'and comprehensive R-B Catalog on request. 


*e 
¢ 
> 


SALLIE", ALLIED PRODUCTS CORPORATION 





: i . Department 21 @ 4634 Lawton Ave. @ Detroit 8, Michigan 


° 
¢ 








i Steel Service From Seven Warehouses! 


\— = 
Alsi SAE 





ALLOY STEELS 


ly w ‘ 
ee trouble $@ 


the ; 
machine work oF ON iss of align Cutting to length, Heat treating, Forging, 
ver 


| 
Testing, Turning, Special Finishes. 
ROUND | 
SURFACE & 





70 ASSUR Prompt shipment of rounds, squares, flats, 
PARALTISH ; r |}| hexagons, octagons, and billets. Tech- 
q $ | 

nical information and recommendations. 


| Write for our data sheet book. 


|| WHEELOCK, LOVEJOY & CO., INC. 


| (Est. 1846) 
138 Sidney Street 
CAMBRIDGE 39, MASS. 


Cleveland 14, Chicago 23, Hillside, N.J., 
Detroit 3, Buffalo 10, Cincinnati 32 
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LINLEY 


SMALL IN SIZE- : : - 
A DEMON FOR WORK 


The compact Linley Miller and Jig Borer needs 
only 2% sq. ft. of space but is surprisingly ver- 
satile for work on small dies, jigs, fixtures, pat- 
terns and models. Ample (7” x 17”) table 
size meets all requirements. 


Has 8 velvet-smooth spindle speeds to 
4250 r.p.m. . .. direct micrometer setting 

. anti-backlash in quill travel . . . parts 
balanced for operating efficiency. 


Economical, too, because it keeps larger 
machines on heavier, more expensive work. 


Bulletin Always Available 


BROTHERS COMPANY 
662 State St. Extension 
Bridgeport 1, Connecticut 











Compute Angles Quickly with the 








YJONVS 1138 


Woods Model ‘40’ 
FOR METALS, WOOD, 
GLASS, PLASTICS AND 
RUBBER. CAN BE 
OPERATED IN HORI- 
ZONTAL OR_VERTICAL 
POSITION. 


— ; 


+ THE STUDLER ANGLE COMPUTER so simpli- COMPLETE WITH PULLEYS 
es layout of die work, survey of castings, and BELT AND WORK DAM 


inspection of precision-machined parts that users 4 39% TESTED TO 5000 RPM 













R = BELT SANDER =, BELT 











report it is doing the work in one-half to one- 
tenth of the time required by other methods. With 
this instrument, only one set-up of the work is 
Sol'dces since its surface plate may be rotated 
degrees in each of three separate an ay of 
rotation: horizontally, vertically, and radially. 
part having a number of PMiNorE and related angles 
may be surveyed in a ~~ ES. Model i 3 
Surface Plate 9’ x 4%” Model “G” (shown 


above) Surface qr 16” x Ay x1”. Write today 
THE ANGLE COMPUTER COMPANY WOODS ENGINEERING CO. 
1709 Standard Avenue GLENDALE 1, CALIF. 


A husky, ball-bearing sander 
and tool grinder, bullt for 
maximum efflelency, smooth 
operation and long life. 5” x 

work area, 36” belt. Reversible platen 
usable on either face. Dealer inquir- 
les invited. 
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15 WALL ST NORWALK. CONN 
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High-Speed BENC 
SURFACE GRINDER 


ACCURATE WITHIN .0001 


A sensitive machine built to 


tigid standards of accuracy 


and workmanship specially 
designed ‘For the job 
that fits in your palm.” 


WRITE FOR BULLETIN 


SANFORD MFG. CO. 
1020-28 Commerce St. 
Union, N. J. 

















BURKE 


MILLING MACHINES 


No. 4 Motor Driven MILLING MACHINE 
Mounted on Cabinet Column 


Burke motor driven milling ma- 
chines Nos. 1, 2, 3, and 4 are 
specially suited for handling 
small, difficult work on a pro- 
duction basis. 


Write for complete information. 


Burke Machine Tool Co. 


301 E.16th St. -:- Conneaut, Ohio 
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SAVE TIME 4 WAYS WITH A 
HEINRICH 


HANDNIB 


HEAVY DUTY 
MODEL 4 


W OF THE SHOP 

IBBLING 

FOR: INSIDE NIBBLING 
SHEARING 


THIS HANDYMA 
= OUTSIDE N 


@ It’s easy to cut irregular shapes 
with Heinrich No. 4 Hazndnib. 
Double crank construction does the 
trick . . . enables tool makers to 
speed up cutting of templates and 
trial blanks. It’s rugged . . . takes 
3/16” flat stock with ease .. . round 
stock to 3/8”. May be clamped in 
a vise or mounted on a bench. A 
request brings folder with full details. 


NATIONAL MACHINE TOOL CO. 


DEPT. 137A RACINE, WISCONSIN 
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ohnson 


FURNACES 





TURN THE HEAT 


on Toolroom Bottlenecks 
Harden high speed steels, tools, 
dies and small parts in your own 
plant. 


JOHNSON 
Hi-Speed 
No. 120 § 


Compact, powerful, and 
remarkably economical in 
operation, JOHNSON Hi- 
Speed No. 120 reaches 
1500 F. in 5 minutes— 
2300 F. in 30 minutes. 
Harders ANY steels. 
Brazes carbide tipped 
tools. Burners fire under 
hearth to produce high 
uniform temperatures. 
Gets the job done FAST 
to save time and gas. 
Temperatures easily reg- <9 
ulated. Firebox 5 x 7%4 
x 13%. Complete with 
Carbofrax Hearth, GE 
Motor and Johnson 
Biower. 


$145.50 


F.0O.B. Factory 



















There’s a Quick Acting JOHNSON Hi-Speed Unit 
for Every Toolroom. Write for Complete Litera- 
ture. 


JOHNSON GAS APPLIANCE CO. 
575 E Avenue N. W., Cedar Rapids, Iowa 
Please send complete furnace literature. ' 
' 
Name ..... se oe 


Address 











Vw TeRCHANG EAB iLvT) y 


Your KEY t° UCTION 
MASS PR Ped 


Will Speed UP 
‘ind Lower Costs 


A. S. A. STANDARD 
PRECISION DRILL JIG BUSHINGS 


Standard sizes and styles in stock for prompt delivery. 
Write for catalog showing table of standard sizes of bushings with 
price list and other valuable information for the tool designer. 


REPRESENTATIVES 








BUFFALO, N. ¥ NEW YORK, N. ¥ HOUSTON, TEXAS DAVENPORT, IOWA SEATTLE, WASH. 
Kelly Tool Co. corlton Eberhard Chickering Tool & Eavipment Co. Devenpart Engineering F. Soderling Co. 
Cleveland 8196 Wisconsin 7.9193 46-8584 Diol 2-2279 
* DETROIT, MICH HICAGO, ILL * STRATFORD, CONN PHILADELPHIA, PA. LOS ANGELES, CALIF. 
Booth & Shaw Prenctt Production Toot Co. Ellsworth Stee! & Supply Co Albert R. Dorn Walter W. Millar 
TEmple 1-4040 itege 3364 BRidgeport 7-3317 DElaware 3553 PRospect 2687 
*Stock carried at these location 
P — WEstfield 


ACCURATE BUSHING COMPANY, 440 North Ave.; GARWOOD, N. J. 2.2815 


-Save TOOLS * TIME 
with the Improved » AMC 

















No shop or toolroom can afford to be without 
one. Thoroughness of the AMC Demagnetizer 
will give greater precision to finished parts. 





One pass through AMC Demagnetizer removes 
all magnetism from processed parts. Large 
flat surfaces are demugnetized by sliding unit 
over surface. 


@ Our AMC Demagnetizer will pay for itself in a few weeks. Standard 
units available, and special sizes to order. 


> Write today for illustrated circular. ¢« 


ALOFS MFG. CO. 


1619 Madison Grand Rapids, Mich. 


LABOR 


= DEMAGNETIZER 
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PROTECT 
PRECISION 
TOOLS 


as Protection 

Ease and Speed of 
Application 

Substantial Money 











Savings 

4M 41 Modern Packaging 

Tool Coat Assurance of 

Delivery in 

(IMPROVED = 
FORMULATION) Good Condition 
-~ of Removal 
+ 


“TOOL COAT” is a tough plastic with special rust inhibit THE METHOD USED BY LEADING 
ing oils, high mechanical strength and resistance to AUTOMOTIVE, AIRCRAFT, 
shock and abrasion. Applied by dipping, it protects macHINnE TOOL MANUFACTURERS 
finely finished machine tools until the ultimate user Re aeay 

peels off coating like a banana skin. pet sant arbeteut ania 
“TOOL KOTER” thermostatically controlled heating unit tion. 

designed for proper melting of ethylcellulose and other *orcompletedetailswrite 
thermoplastic compounds. Readily portable. Low wat 

tage, all welded steel construction, heavy duty auto RILEY & GEEHR, Inc. 
matic thermostat, thoroughly insulated. Ready tooper- _Qne North LaSalle St., Chicago 2, I'1 
ate including special heat transfer oil. : Phone Andover 5292 
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“Staudard POWER PRESSES 








“Standard” Power Presses speed pro- 
duction operations—blanking, emboss- 
ing, piercing, forming, drawing or 
assembling. Ruggedly made in several 
models — crank or knuckle style, direct 
or back geared, with solid or inclinable 
frame — to exactly meet your needs. 
“Standard” Power Presses and Foot 
Presses are world-known for their 
safety, long life and ability to produce. 
Send for Bulletin PP. 


STANDARD MACHINERY COMPANY 
1531 ELMWOOD AVENUE, PROVIDENCE 7, R. I. 
MANUFACTURERS OF 
Power Presses to 500 Tons + Rolling Mills 
Swagers * Turks Heads + Steel Die Sets 
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new mold polishing service 


removes pits, scratches, waves, ‘‘lemon-peel’’ and tool marks 


produces blemish-free 
mirror-finished 


mold surfaces 


A new precision Mold Polishing Service 
based on Acme’s famous lapping and 
optical polishing procedures. Results in 
more perfectly finished plastic parts than 
previously obtainable. Molds can be 
handled in rough state, right from the ma- 
chine. Service is fast, economical. Send 
for complete details NOW! 








acme scientific company 


1452 WEST RANDOLPH STREET - HAYMARKET 8874 - CHICAGO 7, ILLINOIS 











A FORTUNE IN PATTERNS 








Strenes Metal 


DRAWING AND FORMING DIES 


This is one of our storage sec- 
tions. Strenes Metal castings have been 
made from these patterns. 

Here are patterns for forming and 
drawing dies used by many of the largest 
sheet metal fabricators . . . manufacturers 
of appliances, automobiles, bicycles, blow- 
ers, caskets, implements, tractors, trucks, 
vaults, etc. 

Here are also patterns for Strenes Metal 
castings employed as parts of equipment 
.. . bushings, melting pots, pump hous- 
ings and impellers, lathe beds, machine 
bases and the like. 

When you visit our plant, you'll prob- 
ably be surprised at the volume of Strenes 
Metal castings we pour from day to day. 


THE ADVANCE FOUNDRY CO. 


DAYTON 3, OHIO 
TOOL & DIE JOURNAL 
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Positive, Dependable 
Repeat Readings 


O friction, lag or backlash . .. no racks, 
pinions, gears, levers, etc. " subject to 
wear. Pointer responds instantly without 
swinging past true reading. Amplification 
is 100% mechanical, no lights or electro- | 
magnets, no warming up period required. * 
Easily moved to different locations as there 


are no electrical connections. Our engi- Graduated — .0001" 
neering department is at your service for to .00001". 
applying Mikrokator to your measuring Graduated — .001mm 
problem. to .0002mm. 


WRITE FOR LITERATURE—T.D.J. 


SWEDISH GAGE CO,,OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 





You do not 
have to sit on the 
floor or throw 
your neck out of 
joint to check the 
cutting operation 
on the Kalama- 
zoo Band Saw. 


Look right down 
into the cut — 
make adjustments while 
machine is operating. 

Visibility is an important factor in accurate, fast, cut-off work — 
and the Kalamazoo provides a clear view of the job from the start 
to the finish of the cut. 


Ask your dealer or write direct for complete information. 


MACHINE TOOL DIVISION 
KALAMAZOO TANK & SILO CO., Kalamazoo 16, Mich. 
In Canada— BRIDGE MACHINERY CO., Montreal 






















MARKING 
MACHINES 
AND TOOLS 











EVERY SHOP 
AND LABORATORY 
NEEDS STEEL LETTERS 
AND FIGURE STAMPS 
















FOR MARKING 
ALL PLASTICS 
AND ALL METALS 














WRITE FOR LITERATURF 





EMSABETH,N. J- 











DYKEM STEEL BLUE 
STOPS LOSSES 


making dies and templates 


Simply brush on, ready for the layout 
in a few minutes. The dark blue back- 
ground makes the layout lines show up 
in sharp relief, and at the same time 
prevents metal glare. Increases effi- 
ciency and accuracy. 

Write for full information. 


THE DYKEM COMPANY 
2303L N.i1ith Street St. Louis, Mo. 




















SCREW TOP OILERS 
for Vapor-Tight Protection 


@ Covers Anchored—can't 
drop or lose 

@ Tops gasketed for vapor- 
tight closure 

@ Threads are die cut for 
snug fit 

@ Knurled tops for conven- 
ient removal 


Styles “RS. “AS”, “ASA” and 
“STG” Oilers, although stand 
ard stock items, are somewhat 
otf a specialty They are partic 
ularly adapted tor revolving 
mixing or agitating equipment 
—in food processing and sim 
uar applications requiring rigid 
sanitation—also tor chemical 
and other industnes having 
harmtul vapors or excessive 
dust conditions Available in 4 
range of capacities. Ask tor cat 
alog No 60 presenting com 
plete line of lubricating devices 


Gits BROS. MFG. Co. 


1872 South Kilbourn Avenue, Chicago 23, tilinois 


For och 35 Loar | 
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HARDENED STAINLESS STEEL 


BALL-BEARING MOUNTED 


.0001” accuracy 
Automatic Centering 

7” & 14” wheel capacities 
“Fluidmotion" dressing 
Dustproof, chatterless 


FEATURES: 


* Reg. U. S. Pat. Off. 





MILL IT 
ON YOUR LATHE 





MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding. 
grooving, squaring shafts, sawing at angles, and 
many other important operations on your lathe. 
PALMGREN MILLING ATTACHMENT is 
a necessary fixture for small shops, schools and 
emergency work in large plants. Fits South 
Bend, Atlas, Craftsman, Logan, Sheldon 












and all other makes. It has grad- 
uation for rotary angle adjustments, 
also graduated feed and adjustment 
screw. Easily mounted by strad- 


dling lathe’s regular tool post. Try 
Me. 280 one — it will quickly pay for itself 
IMMEDIATE DELIVERY 





Width] Deptn |Jaws|weignt | Fits [ePrice | 

Nos. | ‘jaws ions Open Peends - Post Fa 
| 150 1%” 7 1% 66 ” Dia) $18.75 
| 250] 214” | 17/16” aie 11 1% ” Dis} 24.75 | 

| 400] 4” 1%” 4” 25 | 2” Dis} 39.75) 





Order from your dealer or a 
yrite for circular No. 350 
CHICAGO TOOL AND ENGINEERING CO. 
Mfrs. of PALMGREN PRODUCTS for Over 25 Years 
8388 South Chicago Avenue - | 17, IMlinois 


ite YF 


7 





GA 














| 

| 
¢ | 
tee 
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Why EDISON: SPLITDORF COR 





RADII and ANGLE pressing: 


These prominent manufacturers of high-perform- 
ance ignition products like “‘Fluidmotion”’ because: 


Consistent accuracy is obtained—easily and 
simply. 

Wheels last longer, since ‘‘Fluidmotion” ac- 
curacy permits a minimum removal of wheel 
material at each dressing. 

Set-up time is reduced. Adjustments are 
micrometer-set and easily handled. 

One continuous motion dresses both angles 
and radius, at one setting. 


“Fluidmotion”’ Radii and Angle Dressers are earn- 

ing similar endorsement from 
industries because they are designed by form- 
grinding specialists. 


users in many 


477. Moin Ste by 


2 
4 TOOL CO. East. Orange. 4, NSU. 


Representotives in Principal Cities - 


MIRROR FINISHES 


A LLL 





On Tungsten Carbide, Tool Steels, 
Special Steels, Chrome, etc. 





Laboratory Graded 


Pure Diamond Powders and 
Diamond LAPPING COMPOUND 


Produces super-finishes and pol- 
ishes down to less than a MICRO- 
INCH with INCREDIBLE SPEED. 


Write us your lapping problems. 
No obligation. 


TORIES 


YORK 7,N 


; ACE ABRASIVE LABOR 


- 1 SPRUCE STREET « NEW 














@ GUILD is the new 
name for an old 
established line of 
reamers whose repu- 
tation for accuracy has 
become outstandingin 
the manufacture of air- 
craft—motors—en- 
gines—small arms— 
radios — fine instru- 
ments, etc. The name 
GUILD is stamped on 
each individual reamer 
as an_ identification—a 
hallmark of finest quality. 
Quality that is possible 
only by creative and pro- 
ductive ability far above 
the average in the manu- 
facture of reamers specially 
built for special purposes. 
Write for booklet. 


METAL CUTTING TOOLS 
AND MANUFACTURING CO. 
H 3946 W. Eleven Mile Rd., Berkley, Mich. 





HIGH CARBIDE 
SPEED STEEL TIPPED 


in sizes from .O25diam. in sizes from .090 diam. 
STRAIGHT «SPIRAL «STEP *PILOT* HAND § 


" 


| 


What STERLING jis to silver G’/2)is to Reamers 








« Phone: Lincoln 2-5600 «+ 



























- TOOLMAKERS’ a Sie 
Variable PRECISION VISES = 
Center Scope a 


The world’s stand- 
ard of accuracy in 
locating layout lines, 
centers, holes or 
edges. Fast, fool- 
proof. 


Write for Catalog No. 10 = is =a 





patlcg!t  inetia remenan meee | JOSEPH B. FAKES & COMPANY 





Glendale 4, Calf. 1415 ETOWAH AVE. ROYAL OAK, MICH. 


“JOHNS” DRILL JIGS A Self-centering 
—— ==) | FIXTURE 











Will hold pieces of all 

descriptions for any 

drill press or tapping 

machine operation. 
* 

Made in = 8”, 6” sizes 





Note special tooling for drilling & 
tapping pipe fittings. 


1636 N. Paulina St. ¢ HEUSER MFG. CO. ¢ Chicago 22, Ill. 
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JOHNSON MANUFACTURING 


METAL SAWING 


‘ JOHNSON 
: BAND SAW 


SPECIFICATIONS er METAL 
Capacity: 10” x 18” ng — 
Mot % x 
F lo ~ Space a. |< The “LOW COST’ = ( 
31” constructed to withs years serv 
Wt Avorex 750 Ibs. torsional strain @ MI — Ra be 
Speeds 5, 90, 130 inexpericnced operator @ Cuts 
190 fe pe er ba s @ Blede neve verl t 

- 1 ve ‘ 
mee: “i ia Your “LOW COST" Joh Metal Cu 

Time, Labor, Materials and for itse 


CORP. 





FOR FAST 
ACCURATE 








is rigidly 
mes eliminate 
by most 
contin 


nd Saw 
@ Dual fri 
accuracy 
itting action 1s 


ittir 


ce 


ost 
will save 
time 

} Chrysler Bldg 
New York 17, N. Y. 


nd Saw 
ionths’ 


li in a tew n 








TAMMS LAYOUT DOPE 


Comes in Blue, Black, Orange, Red. Dries fast. 





Oil resistant. Won’t chip, crack or flake off 
Also ideal as marking dye. Get 8-oz. brush-in 
cans, pts., qts., drums. SAMPLE FREE! 
TAMMS SILICA COMPANY 
228-TD North La Salle St. ¢ Chicago 1, Illinois 












work ... 6 x 48" band 


Famous sion-built to meet 


for 
Efficiency 


WALLS SAL 
306 East 38th Street 
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Ree “~< NESTING TYPE 
| — TOTE PANS 







A 20" Long x 12" 
N“~ “~~ Wide x 6!/4," Deep 
Sy, 16 Ga., drag holes, 
se iendles both ends. 


J. L. LUCAS & SON, INC. 


BRIDGEPORT 5, CONN. 


DUPLEX M-6 


BAND AND DISC GRINDER 


The latest in pedestal type grinders. Actually 
twomachines in one! 14” disc for all rough 


standards— quickly, economically! 


Other styles and sizes in New Booklet 
on Finishing— Write Today 
























for finishing. Preci- 
postwar production 


ES CORP. 
New York, N. Y. 








NEW SPEED 
and ACCURACY 


WITH MICROLEX 
ANTI-FRICTION 
DIE SETS eee 


MBwicaoiex 












Microlex Die Sets have ball or roller bearing guide 
pins which reduce die setter’s time . . . enable you to 
get into production quicker... permit fast press 
speeds. Microlex Die Sets eliminate all down time 
caused by bound, scored or galled pins. Bearings have 
pre-load to prevent play cae guide pins 
and bushings. 

You don’t have to wait to cash in on the 
profitable advantages offered by 
Microlex Die Sets. A large number 
of sizes are ready for imme- 
diate shipment. 


EVANS REAMER AND MACHINE co. 


529 S. Main Street 








Super-Spacer and Equipment 


Greater Speed With Accuracy 
HARTFORD “SUPER-SPACER” 
So many different jobs can be done 

more economically with the Hartford Su- 

per-Spacer that it will pay you to inves- 
tigate its possibilities for your shop. 

Standard equipment includes mask 

plates, reversible jaw self-centering 

chuck, sliding handle chuck wrench. It’s 
modernte in cost. Write for illustrated 


applications bulletin. 





THE HARTFORD SPECIAL MACHINERY CO. 


Pe) m@misTeae AVE © maRTreORe Come 













New Lexington, Ghie 


—__ Saue 

POWER + FLOOR SPACE 

SHAFT WASTE ¢ DOWN TIME 
with 


Modern . 
Motor Drives 


Low initial cost « Eas- 
ily and quickly installed 
e Ballbearing equipped 
throughout—Trouble free 
operation « Wide range 
of adjustments possible 
e Reduces accident haz- 
ards * Quieter, cleaner 
operation -¢ Increases 
lighting efficiency ¢ Sim- 
plifies machine moving 
without shutting down 
other equipment e 
Drives available for 
practically every type 
and model machine tool. 
IMMEDIATE DELIVERY ON ALL DRIVES 


Write for Circular Today 


MODERN MOTOR DRIVES DIVISION 


THE NICHOLS ENGINEERING COMPANY 
2400 W. Madison Street, Chicage 12, Illinois 
Dept. MD 
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OF KALAMAZOO 





my WET and DRY 
MODELS 
Model W-10, 
10” Wet Carbide 
Tool Grinder 
—one of a 
complete line 
including Chip 
Breaker 
Grinders. 








CARBIDE TOOL AND ABRASIVE 
BELT GRINDERS 








HORIZONTAL 
or VERTICAL 


Model VH-6, 6” 
Wet-N-Dri Abra- 
sive Belt Grind 


er, vertical or 


horizontal — one 
of many types 
and sizes. 








1631 


DOUGLAS AVENUE @ KALAMAZOO 54, 


MICHIGAN 











BROACHES 


Converted « Reconditioned 
Sharpened 


Prompt Service on Sharpening 


Most Standard Keyway Broaches 
carried in stock. Reconditioning, 
salvaging and converting high 
speed and carbide tipped metal 


cutting tools. 


CONANT 
TOOL & ENGINEER:<NG CO. 


347 WEST 107TH STREET 
CHICAGO 28, ILLINOIS 











——- MANUFACTURERS OF BROACHES—— 





A 


i HI) i 

















4 AMAA Lv 





WALL TYPE DRILL ROD RACKS 


Handles rods from 3” to 36” lengths. 
Made of sheet metal and supporting 
strap. iron. Comes knocked down— 
easily assembled in 5 minutes. Number 
size rack olds No. 1 thru No. 60. 
Fractional size rack holds ~,” thru 43” 
by 64ths. Number or fractional indexes 
easily read by aid of decimal equivalent. 


OPEN TERRITORY AVAILABLE 
GRINDING SUPPLY COMPANY 


415 So. Western Ave., Chicago 12, Ill. 
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JUDGE FOR YOURSELF 


THE ADVANTAGES OF FONDA 


oh fin Bal, |, 


AND STEEL GAGE BLOCKS. 


PB atyeee oP SC 
“umes 


WFETIME- CARBIDE 


4 more than 100 
age plocks “ 3 
r be recalibrate 

1s 


Sots ce 
- »sistan 
highest a 





@ Outlas 
steel € 


@ Need ne 


e Has the 


to corrosion 


surface 









ins its original 
longest 


w 0 
r gro 


e Reta! 

finish m shrink 
e Will new te possible the 
» mace yt heretofore 








310.9 r.m.5- 


LYLTRAFINIS 


ce finish of. 





Surfa assing> by 
7 ota ability ourrs 3 of ZaAse 
=e er . i other make 
test, 2 






blocks 


ermanent “ es 
wt 6> 10 67 






ability 


Rockw ell 





er 
ardness 

si a Scale 

e qualities ar 


Write 





raranteed 
pneu 

yplete " 

a 16-1 


e gt 
Thes for com 
Bullet 










=O NIDA 


GAGE COMPANY 


Stamford, Connecticut 








fr MAGNI-FOCUSER 





SEE BETTER 


with a 










The Best Eye 
Aid for 

@ LATHE WORK 

@ BENCH WORK 

@ SAW FILING 

@ REWINDING MOTORS 

@ TOOL AND DIE WORK 


VERYONE in your plant who does 

“. precision work can do it easier, faster 
and better by wearing a Magni-Focuser. 
This binocular eye-loop enables you to see 
an object sharply magnified with the com- 
fort and clarity of normal vision. Relieves 
eye-strain—lessens fatigue—reduces acci- 
dents. Allows free use of both hands. 
Available in different magnifications, from 
2% at $8.50 to 3% at $10.50. If your dis- 
tributor cannot supply you, order direct 


EDROY PRODUCTS CO. 


4176 Lexington Avenue . New York 17, N.Y. 







Pat. U.S.A. 








MOTOR MICA 


TRADE MARK REG. VU. 8. PAT. OFF, 


ANTI-FRICTION COMPOUND 


SERVING INDUSTRY FOR 30 YEARS 
Cools hot bearings. 
Solves toughest lubricating problems. 
Important In Die Casting and Deep Drawing. 





Works wonders with cutting olls. 
Packed In 5-10-25-50-100 ib. eontalners. 


Ask for FREE Sample 
Write — Wire — Phone your Order today! 
SCIENTIFIC LUBRICANTS CO. 
Chicago 13, tll. 


3469 N. Clark St. Est. 1914 














DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 
WATTS BROS. TOOL WORKS 
Wilmerding, Pa. 
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Whether laa... 
V SKID LOAD 


o7~a 


OLIVER | |Meat 
DIE MAKER 


SAWING - FILING - LAPPING 
























You can handle it quickly, easily 
_and cheaply with a 


LYON-Raymond 


LIFT TRUCK 





Y Platform Model for Skid 


XY Loads. All sizes and 
X capacities 










write ” 
catalos* 


| Check These SUPERIOR Features 
Fingertip lowering control 
OLIVER High underclearance—due to sin- 
INSTRUMENT CO. gle frame construction 


1436 E. Maumee Self-contained Hydraulic Pump 


~ and Ram 
—@ Adrian, Michigan 


@ 360° Turning and Operating Ra- 
dius 


@ One-piece, all-welded, steel frame 
@ Timken Bearings in all wheels 
Model 


5-1 


isk for bulletin describing these 
trucks — Consult us on your Ma- 
terial Handling Problems. 







Pallet Model 
4000 Ib. 
capacity— 
or 
single or 


two-faced 
pallets 


i ge), | -Raymond CORPORATION 


$S4 Madison St. Greene, N. Y- 
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NIZA TAP BREAKAGE 2dcced 


S Square, Straight @ 
Tapping in Half 
the Time 


The Dahlstrom Tap Guide practically 
eliminates tap breakage and saves 
wasted hours getting broken taps out 
of expensive dies. It does the job in a 
jiffy with work always straight and —_ 
true. Just fasten it to a post or bench, F.O.B. 
slip a Tap Adaptor into the spindle, W771i 
and even an inexperienced operator 
can handle it. Equipped with 7 Adapt- 
ors, ranging from 8-32 to 4%”. Taps not 
furnished. Ask your mill supply house, 
or $42.50 F. O. B. Minneapolis. Litera- 
ture on request. Dahlstrom Manufac- 
turing Co., 422 — Sixth Street, 
Minneapolis 15, Minn 



























. USE FEDERAL FACILITIES 


| for Dies, bss ss Tools, Jigs, Fixtures, Molds 


@ FEDERAL equipment 
is up-to-the minute. 


@ Ourtechnique is mod- 
ern— 


@ Our personnel is 
trained tomeet your most 
exacting requirements. 





An eight-station 
rogressive die 
built by FEDERAL. * When you havea tool- 


ing problem, write FED- 
ERAL. 


bfele)@mee) ice) 7 Vale), | 
400 N. Leavitt Street 
CHICAGO 172, ILLINOIS 
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Fast. Aceurate 
Measurements with 


the NEW ‘ETI 


Quick Action 


af. 
“¥, VERNIER 


a Se CALIPER 
> 


THE PERFECT TOOL is ~ 


for machine shop, tool 
room, inspection and 
quality control, etc. 


@ External, internal and depth meas- 
urements all read simultaneously 
with a flick of the thumb on one 
vernier scale. 


e “Open Window” type sliding jaw 
exposes scale completely and allows 
a free reading. 


® Knife edged hardened jaws ac- 
commodate thread measurements. 


@ Accurate measurements to .001”. 
® Packed in a sturdy leatherette case. 


®@ Painstakingly machined, American 


made. 

Catalog Sca Vernier 
Number Size Graduations Reading 
21 6” 1/40” -001 
22 6” 1/40” -001 

and and 
full mm. 1/10mm. 
Also AMIC Precision Vernier Calipers, 


Height Gages, Depth Gages, Pocket Cali- 
pers, Precision Graduated Metal Scales. 


Write for FREE Booklet A and _ price 
list or telephone PEnnsylvania 6-0687 


Some _ exclusive territories available for 
manufacturers’ agents and jobbers. 


*Registered Trade Mark. 


AMERICAN MEASURING 


INSTRUMENTS CORP. 


* NEW YORK 1'8, N.Y 


240 WEST 40th ST 








DB), RACINE ST 


AMEDAY 
ERVICE 


. Tri-Parts Supply ~ 3 


It's true. . 
oer. order for cast iron 


BS, semi-steel HANDLES, and 
cast iron WHEELS 1" ht or dish 


type)... the SAME DAY request 
arrives. Order yours today from 
charts below. 


CAST IRON HAND KNOBS 


Designed for 
||. use in three- 
jaw chucking. 
































AA 
Part 
No.|] A| B| C]|D| E | Price 
K-1] 2) 4) 4) %] 1/8 .18 
K-21234| 136] | vel ly/$ .21 
K-3] 3/136] 1] %4|1¥%|$ .25 











CAST IRON WHEELS 














Part | | + van 
No.| A|B|C/|D Price | \ 
All 4 | 1% | | 6] 1% $ 65 =>) q a 
A-2] 6/15 | %| 136) $1.00 i: 
A3 “8 |x 6) %)1% $1.95 ae 
re 10 | [2%] 4] 2% | $2.65 ogee snoneved 
" = ee Pe engineers an 
As} 12! 3|1%| 3| $3.80 ps Ae a 





REQUEST CHARTS FOR FULL INFOR- 


MATION WITH YOUR ORDER. 


TRI-PARTS 


SUPPLY CO 


RACINE, iQ) 














... THE GRINDER 






SLIP-PROOF because 
IT’S KNURLED 


The knurling on the 
“Unbrako” Socket 
Screw 


fingers be ever so 
therefore, it can be 
farther and 











Knurling of Socket 
Screws originated with A 
“Unbrako” in 1934. 


provides a slip- and 
fumble-proof grip, even though 


faster, 
wrench must be used. 


“Unbrako” and “Hallowell” products 
are sold entirely through distributors. 


head of the 
Head Cap 


oily. And, 
screwed in 
before a 


























STANDARD 





SHOP MEN 
PREFER : 





MAKES YOUR DAILY 
GRIND A PLEASURE 











Precise! Efficient! 
Rugged! Versatile! 
Shop men “in the 
know” use these 
words in describing 
the Greenfield Tool 
& Cutter Grinder. 
Shop-built accessories 
may be added to make a Universal 
Grinder that will efficiently handle any 
grinding operation within its capacity. 
Investigate this Tool & Cutter Grinder 
—you will find that smoother oper- 
ation, better satisfied workmen and 
faster production are all possible with 

a Greenfield in your shop. 
Bulletin No. 4 gives complete specifi- 
eations. Write for yours today. 


PRODUCTION MACHINE COMPANY 
GREENFIELD, MASSACHUSETTS 











* DETROIT + INDIANAPOLIS - ST. LOUIS - 












STANDARD WHEREVER 
METAL IS MACHINED 


Over 96% of the machine shops 
and tool rooms use ARMSTRONG 
Nig HOLDERS, because each 

a permanent, multi-purpose 
tool that does the work of a 
complete set of forged tools. 
Each is a_ stronger, more effi- 
cient tool that takes cutter bits 


With the correct ARMSTRONG 
TOOL HOLDERS for each op- 
eration you will be permanently 
tooled-up for every operation on 
athes, planers, slotters and 
shapers. They are sold by all 
leading industrial distributors. 


Write for Catalog 
Armstrong Bros. Tool Co. 


“The Tool Holder People” 
340 N. we 4 4 Chicago 12 
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PRESSED STEEL CO. 


JENKINTOWN, PENNA B8OX 600: BRANCHES: BOSTON - 


SAN FRANCISCO 


. 


CARBIDE 





es 


BORING 
7 


———— ti 


‘a 
wr 
BORING 






THREADING 








NOW You CAN SEPARATE AND ASSEMBLE 
DIE SETS..QUICKLY..EASILY..SAFELY! 


witha PERSSON {; 


DIE JACK 


These Die Jacks eliminate old-fash- 
ioned, unsafe, prying or hammering 
methods. Just clamp on punch holder 
and turn handle. Punch holder is raised 
or lowered smoothly, always under 
control PERSSON Die Jacks are 
precision built from fine steel and 
alloys—a tool every tool maker will 
want for his tool box or bench drawer. 


















PATENT 


NO PRYING « NO HAMMERING APPLIED FOR 











CLEAN, SHARP IMPRESSIONS 





Deep, hand-cut letters done in special formula steel, the 
si result of 90 years of die making. Faces angled for extreme 
CHAMFERED strength. Ideal for parts identification, tool marking, num- 
bering, etc. Available fhrough mill supply houses. 
CORNERS-- (Also made in REVERSE for MOLDS and DIES) 


ie): ae mi eler-wal, le . nn. 
Lit . Co., New Haven, Co 
BASE OF LETTER oggson & Pettis Mfg. Co 
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ILLINOIS DIE FILING MACHINE 


An accurate, smoothly-operating machine that 

files, saws and stones the most intricate die shapes... 
eliminates tedious hand operations . . . reduces 

costs. It is quality-built for long, 
trouble-free service... 
hardened and ground shafts 
running in bronze bushings 
minimize wear. The 

holding chuck and 

clamping device provide 
perfect file alignment. 











Write for \ 
descriptive | 




















literature. 
TOOL WORKS 
2501 N. Keeler Ave. + Chicago 39, Ill. 
Stoning MANUFACTURERS OF METAL CUTTING 
TOOLS AND SHAKEPROOF PRODUCTS 
THE HABIT SEND US YOUR PRINTS FOR Qyclation, 
OF PRECISION THREAD GRINDING 
@ Established over a half-century ago to design and 
build fine surveying instruments that had to be BROACHING 
accurate, The J. C. Gane Company has always 
made precision a habi | MAGNETIC INSPECTION 


Today this Ulmer heb. of Precision Service Is pay! 
dividends to many of the outstanding industrial p' 


of America in the unsurpassed ce of thet = | qT, F 
en tools, gages, jigs, fixtures and special | all 7: | YL 
machin } ; 

Write today for our new folder, “Precision Service”. | p— MAC HINE COMPANY 
—= AVIATION € AUTOMOTIVE PARTS 
| — a if) 

} 
| 


ear Sy2e. OA SEF ty 
1917 TAs G1 5v."* CLEVELAND 3. ONIO 


THE J. C. ULMER COMPANY 
The Habit of Precision Since 1893 


1791 East 38th Street * Cleveland 14, Ohio 



















[CUT ANY SHAPE CLEVERLY 
with a BEVERLY SHEAR 


Regardless the shearing job, straight or irregular, you 
can do it faster—better with a BEVERLY Throatless Bench 
Type Shear. Comes in 3 sizes... 


No, Bi—cuts 14 gage—weight No. B3—(Equipped with ball- 


18 Ibs. bearing holddown device)— 
cuts 3/16 inch mild steel or 
No. B2—cuts 10 gage—weight 10 gage stainless, weight 
35 Ibs. 58 Ibs. 
The Beverly Shear Mfg. Co., 3008 W. 111th St., Chicago 43, Ill. Dept. 7 
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1 Speed 
4 Speed 











3 Speed + Models 











® Complete units for Brown & Sharpe, Cleveland and 
other automatics. 

@ 3- and 4-speed DRIVE-ALL Gear Transmissions pro- 
vide a selective change of speeds through finger-tip 


control. 


System Of Individual 
Motor Drives 


for all kinds of machines and equip- 
ment requiring one or many speeds. 


@ Single speed transmissions, for machines running at a constant speed, provide 
better use of higher speed motors through larger driving pulleys, such as are required 
for efficient punch press operations. 


COMPLETE INFORMATION FURNISHED UPON REQUEST 


DRIVE-ALL MANUFACTURING CO. 


3400 CONNERAVE. 
DETROIT 14, MICH. 














Accurate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
invert, strike sharply 
and you have centers 
and drill circles per- 
fectly located. Reduce 
time and eliminate 
spoilage of other meth 
ods. 7 sizes 8. 
Inexpensive — Last for 
years. Write for Cir- 
cular. 


NIELSEN TOOL & 
DIE COMPANY 


1966 W. Eleven Mile Rd. 
Berkley. Mieh 





WAKCO WEIGHT RULE 
enables you to calculate almost instantly the weight 
of a piece of metal in any size or shape. Covers 


aluminum, brass, cast iron, copper, lead, magn 


RULE in case with Instruction Manual ...... 
WARREN-KNIGHT CoO. 
136% WN. 12th St., Phila. 7, Pa. 








and steel, in balls, bars, cubes, fillets, hexagonal, 
octagonal, plates, prisms, pyramids, /% round, Ye round, 
round. wedges. ete. Rule made with all-white plastie with 
markings protected by overlamination of clear -—. 

$13.50 
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It’s a hel 


A REAL HELPING HAND 


that die makers, tool makers, machin- 
ery builders and general machinists have long 
sought—a more accurate and surprisingly faster 
way of transferring blind screw holes. 


The Heimann Transfer Scr 


necessary. Made in 3/16” to 
diameters. 


Send for price list. 


pt 
Urbane, Ohio 


Set is a self-contained, complete 
tool. No wrenches or pliers are 


HEIMANN MFG. CO. 
Dept T 


ew 


1” 

















| Blades made 
for the job 
COST LESS 


Only from a complete line can 
you be sure of getting the blades 
that cut cleanest, fastest, longest 
on your work. 

The Victor line is complete. 
And your Victor supplier knows 
“which blade for 
what use.” Ask 
him for free 
Victor booklet 
of hack saw 
hints. 








@ HAND BLADES 


@ FRAMES 





© BAND SAWS 


(including skip-tooth) 
(metol and wood cutting) 



























Patent No. 


Concentricity 
2408503 i 


In low 


10,000ths 









7 \ 
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equipment | CLUTCH 
SELF LOCKING 
INSTANT UNLOADING 
VE 
NEW Nb 


AMAZING 
MACHINING 
TECHNIQUE 


YOUNG PRECISION EXPANDING MANDRELS 
For Production or Inspection 
Curtiss-Wright Corporation ranks our product with 
THEIR best _ tools. Cleveland Graphite Bronze 
Company, leading bearing manufacturer, states new 
—— accuracy reachea, plus substantial production 

oosts. 

Roughly sketch desired mandrel into your 
part print and forward for quotes. 
YOUNG ARBOR CO. - PH. YE.-9784 
3257 Bradford Rd. Cleveland Hts. 18. Ohio 











YOST DRILL PRESS VISE 


This new Yost vise has been de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 














Offered in two sizes 
Ww 
vio Ne. | sau‘teekes | inches | Pounas 
1D 8% 4 12% 
3D 5 5% 28 














Do you need a vise of ANY type? 


Write today for bulletins on 
the extensive Yost line 


YOST MFG. COMPANY 
1000 MAIN ST. 
MEADVILLE, PENNSYLVANIA 
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IMS ZANID) Presents 


These New Money- Saving 
AIR OPERATED DEVICES 






AIR 
CLAMPS 


FLAT TOP 





ee Output with WUSAD 
WORK FEEDERS 


‘Feed Work Fast to Drill or Tap! 


As-fast-as-you-siep-on-a-button the sensational new 
Mead pneumatic WORKFEEDER delivers, holds, 
ejects small parts to be drilled, reamed or tapped. 
Accommedates stampings, casiings, screw ma- 
chine parts, etc. Adjustable to sizes up to 3”. Foot 
| or automatic control; operator's left hand is free to 

AIR VISES keep hopper loaded. Write for new Mead Air 
Power Catalog describing ‘Mead Family” of air 
operated fixtures and devices. 


MEAD 
SPECIALTIES 
COMPANY 


4114 North Knox Avenue 
Dept. HA-17 CHICAGO 41, ILL. f t A 
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New - Handy - Low-Priced 


ADJUSTABLE BORING TOOL 


(patent applied for) 





Use it for tool, die, general machine 
and production work on vertical mills, 
high speed milling heads, screw ma- 
chines, drill presses, ete. 


Compact — sturdy easy to adjust 
and lock — precision made. 





Shank Diameter... 1” or 1” 
Bit Shank Diameter... . 3%” 
Boring Capacity ..114" Diam- 
eter Maximum. 











Price $22.50 (Includes High Speed 
Tool Bit) Specify Shank Diameter 
Wanted. 


IMMEDIATE DELIVERY 


PUMP & PRODUCTS 
COMPANY 
TOOL DIVISION 


6715 Detroit Avenue + Cleveland 2, Ohio 








Yew HELP 


For Tool, Die and 
Machine Shops... 


— 





PROFILE GRINDER 


. . . for precision grinding of in- 
terior and exterior profiles . 

curved, odd and irregular surfaces. 
It performs a variety of operations 
at substantial savings over other 
methods. Embodies features which 
provide decided operating advan- 
tages in the tool room, machine 
shop, or in production grinding. 


SUPPLEMENTS The Milwaukee 
DIE FILER 


— used in tool, die 
and machine shops 
for filing, sawing 
and lapping. Both 
machines are sold 
by Machinery and 
Mill Supply Deal- 
ers. Write for name 
of nearest dealer, 
and descriptive lit- 
erature. 


CHAPLET & MANUFACTURING CO. 
1029, 5. 40th ST., MILWAUKEE 4, WIS. 
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Heres What the Sensational lew 
32 ALUNDUM Grinding Wheels 
ate doing in one TOOL and DIE SHOP 





Eight Times Faster 
Cutting Rate on Hi- 
Carbon, Hi-Chrome Steel 


On this dry surfacing of high 
carbon, high chrome die steel 
a 32 ALUNDUM wheel is 
taking a .002” down feed each 
stroke with a cross feed of 
full wheel width (12”) and 60” 
per minute traverse. There 
is no burning or discoloring. 
With the best previous wheel 
the maximum down feed was 
-00025”. 


Eight Times Faster 
Cutting Rate Plus 
50% Longer Life 


On this wet surfacing of 
hardened high speed steel 
(18-4-1) a 32 ALUNDUM 
wheel is taking a .004” down 
feed for each stroke with a 
4%” cross feed and 55” per 
minute traverse compared to 
a previous maximum down 
feed of only .0005”. Also the 
life of the “32” wheel was 
50% longer and it gave a 
better finish. 


It will pay you to use the sensational new 32 ALUNDUM wheel 
on your surfacing, internal and tool and cutter jobs. Get in touch 


with your Norton abrasive engineer or Norton distributor. 


NORTON COMPANY, WORCESTER 6, MASS. 


Photos and data 


X_NORTON ABRASIVES “i 
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NORTHERN 


TWIN RING 
GAGE HOLDER 


@ Holds rings firmly with- 
out distortion. Pressure is 
applied axially instead of 
radially as is necessary 
with the ordinary holder. 





With this holder there is no need 
to grind outside diameters. Saves 
time in assembly. Rings are 
quickly and easily replaced. Light 
in weight . . . about half the 
weight of ordinary gages. 


Northern Tool and Die Company * Smengo 12 ruins 
HARDNESS TESTING 


has been done with the 
SCLEROSCOPE 








ARTUS ARBOR SPACERS 


The COLOR tells 
the THICKNESS 


since 1907 — Arbor Spacers made 





| plastic In various colors 
Identify thickness at a glance! 
e .001, .0015, .002, .003, 
‘005, 0075, | 010-030. 
u 
THE SHORE low cost, Write for folder, 
INSTRUMENT Spacers, Gaskets, Shims 
& MFG. Co., INC. IMMEDIATE DELIVERY 


INDUSTRIAL PRODUCTS SUPPLIERS - 


9025 Van Wyck Avenue 106 Water St. Dept.T New York 5, 


Jamaica, N. Y. 























ONLY DANNEMAN PRECISION DIE-SETS 
HAVE THESE FEATURES! 


@ Shank located on center lines of punch and die space. 
@ Flange all around die shoe for additional clamping. 
@ Leader pins spread to allow stampings to fall through on 
inclined press operations. 
WRITE FOR CATALOG 


DANNEMAN DIE-SET COMPANY 
207 Lafayette Street . New York 12, N. Y. 
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AMMCO 


7 ™ S of A - E R --A precision machine 


meets postwar needs for accuracy, speed and economy 
If your production costs are going up, and your profit margin is getting 
less and less (and whose isn’t)—consider what the Ammco 7” Shaper can 
do for you. 

The accuracy of work turned out on an Ammco 7” Shaper assures pre- 
cision production unsurpassed by larger machines selling for hundreds 
of dollars more than the Ammco.... In addition to low initial cost, you 
also effect big savings in time and expense on set-up operations... You 
save on electrical power consumption... 
You save on floor space—all without sac- 







rificing quality or accuracy. 

Available for bench installation, or as 
a portable unit . . .Write today for speci- 
fications and prices. 





Siaa 


AMMCO TOOLS. INC. 


COMMONWEALTH NORTH CHICAGO 
AVENUE ILLINOIS 


e Machinery Co.) 








(Formerly Aut 

















CONTRACT 








TOOLING AND 


PRODUCTION 








































Illinois 


DRESEL-BETZ COMPANY 

Belleville, Til. 

Designers and Manufacturers of Tools, Dies, Jigs, 
Fixtures, Metal Stampings 


* 


PRESS BRAKE DIES 


and Punching 
Attachments for All 
Makes of Press Brakes 
DREIS & KRUMP MFG. CO. 


7428 S. Loomis Blvd. Chicago 36, IIl. 


* 


ROCKFORD DIE & TOOL WORKS, INC. 

1816 Seventeenth Avenue, Rockford, Illinois 
Phone MAin 3084. Designers and Manufacturers 
Tools-Dies-Jigs-Fixtures. Production Job Work 


Michigan 


DAVIS TOOL & ENGINEERING CO. 
19250 Plymouth Road, Detroit, Michigan, VErmont 
5-6000. Tools and Dies, Special Machinery 
Sheet Metal Stampings and Assemblies 


LINCOLN PARK MANUFACTURING CO. 

3306 Dix Road, Lincoln Park, Mich., ATlantic 
8111. Special high speed circular, dovetail, flat 
form tool bits. Small machines, jigs, gages and 
experimental parts. Regrinding and salvaging 
high speed flat form, special bits and small flat 
—- Attractive proposition for representa- 
ves. 


New Jersey 
THE VIKING TOOL & MACHINE CORP. 


6 Main Street, Belleville, New Jersey. Tools-Dies- 
J i g s-Fixtures-Molds-Gages-Machines-Stampings- 
Specialties 


New York 


AMERICAN MEASURING INSTRUMENTS 
CORP. 

240 West 40th St., New York 18, N. Y. Jigs, fix- 
tures, gages, dies, precision parts. 
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CONRAD & MOSER 

2-23 Borden Ave., Long Island City, N. Y. 
Machine Tools & Molds, Parts & Machines, 
Aluminum Cast Parts, Aluminum Sheet Formed 
Housings 


RANE TOOL CO., INC. 
17 Ross St., Jamestown, N. Y. Phone 7-175. Spe- 
cialists in Blanking, Forming, and Drawing Dies 


Chio 


CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave. Cleveland MUlberry 2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special Machines 
Production Engineering 
* Complete Plant Routing and Tooling 


THE DENNING MANUFACTURING CO. 
1775-81 E. 87th St., Cleveland, O., CEdar 0801 
Designers and Builders of High Grade Dies 


GENERAL DIE & TOOL CO. 

2067 W. 55th St., Cleveland, O., WOodbine 4736 
Dies, Tools, Jigs, Fixtures, Light Stampings 
Special Machinery, Manufacturing 


THE INDUSTRIAL MACHINE CO. 

1436 East 47th St., Cleveland, O. Founded in 
1908. Builders of Special Machinery. General 
Machine Work. 


KIFFER TOOL & DIE CO. 

5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 2440-2441. Manufacturers of Special 
Machinery, Tools, Dies, Jigs, Fixtures, Swiss Jig 
Boring 


NOBLE & STANTON, INC. 
998 Broadway, Bedford, Ohio, Bedford 1234. Tool 
Makers—Short Run Production Work. 


PARAMOUNT TOOL CO. 
1392-98 East 43rd St., Cleveland, O. ENdicott 
2220. Jigs, Fixtures, Dies, Experimental Work 


THE PHOENIX MACHINE CO. 

2711 Church Ave., Cleveland, O. CHerry 1048. 
Contract Grinding, Boring and laning. 
Lester-Phoenix Die Casting and Plastic Molding 
Machines 


A. P. SCHRANER & CO. 

3838 Payne Ave., Cleveland, O., HEnderson 8644. 
External Cylindrical Lapping Machines, Special 
Machinery, Tools, Dies, Jigs, Fixtures. 


THE VARIETY MACHINE & STAMPING CO. 
12695 Elmwood Ave., Cleveland, O., LAkewood 8433. 
Designers and Manufacturers of Dies, Metal 
Stampings. 250 tons capacity. 
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Die Sets ‘or Cvery Stamping Job 


CALL ‘‘DETROIT’’ 


piegy..- . =. C.:SCOTR 28-5150 
INDIANAPOLIS. . . . . HU 5604 
a better product is the basis of our MINNEAPOLIS. . . . . AT 5264 
re ey 
17oO se . . . . .GA 5706 
We invite your inquiries regarding Gane... SE 2090 

; PORTLAND, ORE.. . . . AT 1466 
all-steel and semi-steel, standard ane 8 ~= |_| «EX 7018 
and special die sets; dowel pins, BUFFALO. . . . . . .PA 9206 
: . PHILADELPHIA . . . VI 4-4084 
cap screws, die springs and other aes | |. oR 143 
accessories. LOS ANGELES. . . . .AD 7251 

MILWAUKEE. . . . . . ED 2359 


Our constant endeavor to deliver 


ever-increasing volume of business. 


DETROIT DIE SEF Cer eeATION 


2895 W. GRAND BLVD. « DETROIT 2, MICHIGAN 
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“THE 


FOR SALE - WANTED 
EMPLOYMENT - OPPORTUNITIES 
CLASSIFIED ADVERTISING RATES 


$2.00 eaahen, CHARGE PLUS 15¢ PER WORD 


AYABLE IN ADVANCE 


a ££ Se eS RP Bw 


* 


CURB” 





DUPLICATING MACHINE 
CAPACITY AVAILABLE 


Capacity available on 15C Gorton 
Electrical Duplicating Machine, one of 
the most modern machines built to 
date. Its “electrical brain” enables 
this machine to cut intricate steel or 
nonferrous dies by following a plaster 
cast of the model much faster, 
more economical and more versatile 
than ordinary milling. It will take 
any cavity up to 32” x 42” in size. 


We use this machine to make our own 
plastic molding dies. However, we do 
not utilize its full capacity, and solicit 
your assignments to make dies for 
lastic or rubber molding, for die cast- 
ng, forging, etc. We will work from 
your model or plaster cast. Write for 
detailed information. Molded Products 
Corporation, 4533 W. Harrison S&t., 
Dept. TD-12, Chicago 24, Ill. 

















M.A. nO) > 48) MFG. COMPANY, INC. 


DAVENPORT, IOWA 


739 W. FIRST STREET 














WE SPECIALIZE IN 
FASTERMATIC 
TOOL ENGINEERING 


Our years of experience in this specialized design- 
ing will save you time and money. 

RELIABLE ENGINEERING SERVICE, 2101 South 
Main St., Elkhart, Indiana 


WANTED REPRESENTATION: Several Tool & Die 
Journal advertisers are seeking active agents to 
represent them in exclusive territories. Excellent 
commission arrangements. Inquiries addressed to the 
magazine will be promptly forwarded. Address Box 
DR-1. TOOL & DIE JOURNAL, 2460 Fairmount 
Bivd., Cleveland 6, Ohio 


AVAILABLE—ACTIVE SALES REPRESENTA- 
TIVE. Individual seeking connection with a manu 
facturer of metalworking machines, tools or acces- 
sories. Complete sales coverage of the Akron-Canton 
manufacturing area Send full sales literature and 
suggested commission > ingement Address Tox 
No. DJ-147, TOOL & DIE JOURNAL, 2460 Fair 
mount Blvd., Cleveland 6, Ohio. 


SPECIAL CUTTING TOOLS, form cutters, reamers, 
step drilis, ete., made to drawing and specifications 
by specialized tool shop. Ten day delivery. Send 
blueprint for estimate. Address Box NT-147, TOOL 
& DIE JOURNAL, 2460 Fairmount Blvd., Cleveland 
&, Ohio 













YES SIR! You can now 
make your machine a 
“double purpose’ ma- 
chine, the “Standard 
Way”. STANDARD 
VERTICAL SPINDLE 
GRINDERS can be eas- 
il mounted on your 
Planers, Boring Mills, 
Shapers, Milling Ma- 
chines, etc., giving you 
added profits! Avail- 
able with or without 
feeds, as preferred. 


Mt. Hope & Sixth St. 
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another job 


DONE RIGHT 


WHATEVER YOUR PRODUCTS OR 
SPECIALIZED NEEDS...one of Armour’s 
complete line of better metal-working 


abrasives is right for you! 


ARMOUR anttfoafier WORKS 


Division of Armour and Company 
1355 West 31st Street, Chicago 9, Illinois ° Export: Durex, 63 Wall Street, New York 5, N. Y. 
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On Cylinders from 2” to 1412” in Diameter 


SUNNEN Portable Cylinder Hones 


Provide Smooth Accurate Internal Finishes 


Tie hones provide a fast, easy, practical, economical way to 
produce internal finishes that are guaranteed to be accurate within 
.0005”. Straight round holes are produced without disturbing pre- 
viously established alignment. Sunnen Portable Cylinder Hones pro- 
duce any commercially required finish with full bearing surface. They 
correct errors of out-of-round, taper, bell-mouth, wavy condition, 


distortion—and remove tool marks or other surface imperfections. 


With Sunnen Portable Cylinder H wes stock removal is fast. They 
are portable, can easily be taken to the job. Free floating universal 
joint permits operating at an angle. Adjustment is simple, easy and 
positive. Easy to use, can be set up for operation in one minute. 

Standard Model ; : 
Range 2!” Handles any metal or plastic except lead and babbitt. 
to 14%". 
Sunnen Portable Cylinder Hones are ideal for Selective Fitting of 
Junior Model Mating Parts—Small Lot or Odd Size Production—Salvage and Pro- 
Range 


2” to 2.6" duction Repairs— Maintenance of Operating Equipment. 
‘2. 


If you have an internal finishing problem, call a Sunnen Engineer 
—or write for free bulletin, form No. X-AN5001. 


— = 
SUNNEN 


Sunnen Portable Cylinder Hone Portable End Clamping Fixture 
saved dismantling this machine enables part to be honed accu- 
to install a new boring bar rately without distortion 


SUNNEN PRODUCTS COMPANY Sunnen Hone and Stone 
Support handles large 
7947 Manchester Avenue i St. Louis 17, Missouri diameter cylinders easily 


Canadian Factory: Chatham, Ontario 
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WHISTLER 
MULTI-USE 
Adjustable Dies 


You save press time and speed production 
by combining corner notching dies and group 


dies in the same set-up with adjustable pierc- 
ing dies. Press operations are reduced to a 
minimum. Engineering changes effecting re- 
location or sizes of holes can be made without 
delay right on the press. 


Whistler multi-use adjust- 
able dies are available from 
stock...a day or two from 
your plant...in all standard 
sizes from %2” to 3” diam- 
eters...cound, square, ovals 
and rectangles. Notching 
and group dies to order. In 
addition to mighty attrac- 
tive savings in original die 


WHISTLE 


MULTI-USE 
ADJUSTABLE 


A typical set-up for notching and piercing. 


Pierced and notched with Whistler multi-use 
adjustable dies. 


costs there is this important advantage of 
eliminating weeks of production delay. 
Re-arrange Whistler multi-use adjustable dies 
in as many different set-ups as your produc- 
tion ealls for...you actually make up die sets 
from units in stock and reduce costs per job 
to an unbelievably low figure. All parts of like 
size are interchangeable. 

Get all the facts on how Whistler adjustable 
dies can speed your production...cut your 
costs. Write today for the Whistler Catalogs. 


S.B.WHISTLER & SONS, INC. 


752-756 MILITARY ROAD BUFFALO 17, N.Y. 


PERFORATING DIES 
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Deep 
Cavity 
Milling 
Is Easy 
with 


MELIN 


. 3 Pe aH 
iy ie eR Long heck 


Maun Too Co. INC. End SES 

















These tools, designed for greater accessibility to hard-to-reach cavities, are 
available in standard bottom cutting and ball or radius ends. Each ‘‘Long 
Neck” Mill is ground only slightly undersize between the flutes and shank for 
clearance, thus maintaining maximum strength. 


Sizes range from 3" to 34” with 34” shank and 1%" and 1%” with 1%" shank 
sets or individually. Sets in plastic holders. Individual mills packaged 
transparent capped containers. 


Melin **Long Neck” and Standard Three-Flute End Mills give you: 
. Extra sturdiness. ting edges. 


- More efficient chip disposal. 6. Faster, cleaner cutting with mini- 
3. Chatterless operation. mum heat generation. 


- Minimum spindle strain. 7. Positive uniformity. 
. Stronger, keener, longer lived cut- - Guaranteed concentricity. 


Immediate Delivery from stock. Write for Catalog today. 


Mi a q TOOL COMPANY, INC. 
Dept. TD, 1331 Phillips, S. W. 
Grand Rapids 7, Michigan 
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